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Transfers  to  All  Parts  of  the  City. 


-"W-  fiJit. 


THE  CAR  SERVICE    cannot  be  Excelled  by  any  Street  Railway  in  a  City  of 

Like  Population.  <^  All  lines  center  in  the  heart  of  the 
city  and  extend  in  all  directions  to  the  suburbs.  ^^^^^^^^^^^ 


EVERY  STATE  INSTITUTION 


Hospital,  Cemetery,  City  Park,  Hotel, 
Depot,  Principal  Business  House,  and 


all  the  various  points  of  interest  to  be  desired  are  reached  or  passed  by  cars  of  this  Company. 
If  you  want  to  be  sure  of  your  destination,  TAKE  THE  YEIXOW  CARS.  ^    ^  ^ 


THE  IMPROVED 


POTATO 


Covers  with  Discs.  .  . 
Plants  from   five  to 

eig-ht   a  c  r  e  s  per 
day.  Never 
misses.  Nev 
er  doubles. 


Sows  Peas 
Beans,  Corn, 
and  is  worth 
price  in  making  up 
rows  for  Cabbage,  To 
bacco,  etc.    We  also  man 
uf acture   the  celebrated 
"IRON    AQE"  Cultivating- 
Impiements.  Address, 

BATEMAN  MFG.  CO., 


PLANTER 


opens  a  loose  furrow. 
Distributes  f erti  1  i  z  e  r 
regularly  and  thor- 
oughly mixes  it 
ith  the  soil. 
Bruises  no 
seed.   .  . 


,  „  We  want 
Pushing  Agents 
in  Every  County.  .  . 

Contract  for  None  Before 

Writing  Us. 

Grenloch,  N.  J.,   Box  110. 
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We  Invite 


Kvery  student  to  visit  our  Electric  Plant  and  Underground  Tun- 
nel. Ushers  will  g-ladly  show  you  throug-h  and  explain.  Please 
ask  for  a  ticket  at  the  of&ce  and  mention  this  invitation. 

The  Acknowledged  Headquarters  for 

Glothing,  Hats,  Shoes,  &ents'  Furnishings,  Etc. 


HIGH  AND  TOWN. 
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Deeriitd 
l)arve$tins  niacbines 

were  the  first  to  which  Roller  and  Ball 
Bearings  were  ever  applied,  and  are 
still  the  only  ones  that  contain  suc= 
cessful,  practical,  efficient  Roller 
and  Ball  Bearings.  =  -  =  =  =  =  =  = 

Tlie  Deering:  Ideal  Binder  is  creating  a 
sensation  in  the  Harvester  world,  be- 
cause of  the  many  new  and  important 
features  contained  in  it.  Has  Roller  and 
liall  Bearings  in  mam  wheel  crank  shaft. 
The  Deering:  Improved  Steel  Binder  for 

1898  will  have  Roller  and  Ball  Bearings 
not  only  in  the  main  gear  shaft,  but  in 
the  main  wheel  as  well. 

The  Deering'  Ideal  Mowers  are  recog- 
nized as  the  lightest  i  ,  draft,  the  most 
efficient  and  modern  mowers  made . 

The  Deering  Hay  Rakes  for  1898  will  be 
still  furthrr  in  advance  of  all  others  than 
thev  were  in  the  past. 

The  Deering:  Corn  Binder  carried  every- 
thing before  it  in  the  past  two  harvests, 
and  demonstrated  the  fact  ihat  the  hori- 
zontal principle  employed  in  it  was  the 
right  one.    See  October  issue  Student. 

Deering:  Binder  Twine,  made  in  the 
great  Deering  Twine  Mills,  the  largest 
and  best  equipped  mills  of  the  kind  in 
the  world,  has  been  accepted  as  the 
standard  of  excellence  by  farmers  and 
machine  men  generally. 

Send  for  our  1898  catalogue,  which  will  be 
ready  about  December  first. 

DEERING  HARVESTER  CO., 

Branch,  Columbus,  0.         CHICAGO,  ILL. 
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Tlze  Government  Tests  sbow^  Royal  su- 
perior to  all  others.  I^eavening 
gas,  no  yeast  germs. 


POWDER 

Absolutely  Pure 


ROYAL  BAKING  POWDER  CO.,  NEW  YORK. 


Victories  of  '97. 

The  Ohio  State  University,  Oberlin  College,  Oberlin,  0, 

Starling  Medical  College,  .  .   .  Capital  University, 

Ohio  Medical  University,         .  .  Josephinum  College, 
Otterbein,  Westerville,  0.  College  of  Dental  Surgery, 
Societies,  Class  Groups,  Fraternities. 


SS;,..  Urlln  &  Pfdfer  Art  Palace, 
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A  Plain  Statement^^ 

V\2e  sell  strictly  for  cash  and  at  one  price  to  all. 
Our  business  is  done  on  a  small  profit  rapidly  repeated 
plan,  and  'vwe  can  not  afford  to  zxms  anyone  10%  Dis- 
count.   Do  yourself  the  justice  to  in>2esti2ate. 

THE  GOLD  MINE, 

Dry  Goods,  CloHiinj,  Hats  and  Caps.  CORNER  RUSSELL  Jtp  HIGH  8TS. 

633-635  637-639-641  NORTH  HIGH  STREET. 


GROFF  BROTHERS 

FOR  THE  MOST  COMPLETE  UHE  OF 

ARTISTS'  MATERIALS 

IN  THE  CITY. 


SPECIAL  RATE  TO  O.  S.  U.  STUDENTS 

See  Our  Framing  Department. 
15  W.  Broad  St  .     -       -      Columbus,  O. 
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GOODMAN  A  DRUGAN, 

THE  LARGEST 
TAILORING  ESTABLISHMENT  IN  OHIO. 

228  N.  High  Street,   -   =   -   =   o   =   COLUMBUS,  0* 

^^^DisGount  to  Students  and  Facultu. 

BARBER. 

Neat  and  Clean  Hair  Cut  or  Shave.   Try  Him. 
NEAR  KING  AVENUE  ON  HIGH  STREET. 

Blackwood,  Green  \  Bo. 

BUILDERS' 
HARDWARE. 

Paints,  Oil  and  Glass,  Galvanized  Iron 
Cornice,  Skylights,  Slate,  Tin  and  Iron 

Roofing:. 

DEERING 

IIBYESTIII!  millillllEli. 

Roller  and  Ball  Bearing. 

Lead  the  World  for  Light- 
ness of  Draft  and  Clean  Cut- 
ting Qualities. 

DISTRIBUTING  HOUSE: 

450=452    Dennison  Avenue, 

COLUMBUS,  OHIO. 

Stoves  and  House  Furnishing:  Goods 

TYPE  SET  BY  MACHINERY, 

AND  PRINTED  BY  .  .  . 

THE  LANDON  PTG.  &  PUB.  CO. 

...  20  EAST  BROAD  ST. 

622-624  N.  HIGH  ST., 
^           COLUMBUS,  OHIO. 

Mention  this  paper  when  writing  to  advertisers. 
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Smithes  Home  Academy  of  Dancings 

Sotttheast  Corner  Fourth  and  Long  Streets. 

THE  BEST,  LARGEST,  CHEAPEST. 

TTnT'TniM.  j  Gentlemen^  one  term^  (10  lessons)  -----  $4.00. 
1  UliiUiN  .  -j  Ladies  and  Children,  one  term,  (10  lessons)  -    -  3.00. 

SPECIAL  STUDENTS  CLASSES  FRIDAY  AND  SATURDAY  EVENINGS. 
PUPILS  CAN  ENTER  AT  ANY  TIME. 

J'J^J'J'J'J'  Tickets  Good  Any  Time  and  Until  Used. 


Drawing 
Instruments, 

Dairy 
Instruments, 

Meteoroligical 
Instruments, 

Optical 
Instruments, 


special  Attention  to  Testing  the  Eyes, 
and  Filling  Oculists'  Prescriptions. 


82  North  Hig-h  Street. 


When  it  comes  from  Cole's 
it  is  Correct." 

H.  COLE, 

COLUMBUS,  OHIO. 


THE   CITIZENS'  SAYINGS  BANK- 


E.  L.  HINMAN,  Vice  President. 
A.  D.  RODGERS,  Treasurer.  FRANK  R.  SHINN,  Secretary  and  Cashier. 


HIMMJ^K-BE^TTY  BLOCK. 

98  North  High  Street.  COLUMBUS,  OHIO. 

CAPITAL  PAID  IN,  $100,000.     SURPLUS-Undivided  Profits-$75,000. 

QPPlQgpg     I    JOHN  BEATTY,  President 

niRCPTftPC/    SAMUEL  HUSTON.    E.  L.  HINMAN        A.  D.  RODGERS. 
UintUIUnO\    JOHN  R.  hughes.    JOHN  BEATTY.     frank  R.  SHINN. 

This  bank  has  for  twenty-three  years  made  a  fair  division  of  its  earnings  between  its  depositors  and  its  stock- 
holders.   It  has  paid  to  its  savings  depositors  in  interest,  $259,1  96.06. 

Deposits  Received  in  Amounts  of  One  Dollar  and  Upward. 

Deposits  made  by  minors  or  married  women  are  by  law  under  the'r  own  control,  payable  to  them  on  their  owa 
order:  without  regard  to  guardian  or  husband. 


FRANK  C.  KELTON. 


WADE  CONVERSE 


KELTON  &  CONVERSE, 

Wholesale  and  Retail  Dealers  in 

Lumber,  Lath,Sh!ngies, 

Doors,  Sash,  Blinds,  Door  and  Win- 
dow Frannes,  Mouldings,  Etc. 

Cor.  Spring  and  Water  Sts.,    COLDMBDS,  0. 

.feLEPHONE  No.  279 


THEHeRPEREN&BHVINIiSYdDIGHTE, 

Illustrators,  Engravers, 
Electrotypers. 

•^    High  Class  Work  at  Moderate  Prices. 


DAVIDSON  HOTEL, 

American  and  European  Plan. 
E.  J.  FARLEY  &  CO.    =  Proprietcrs. 

Just  South  of  Union  Depot,    -  -    COLUMBUS,  OHIO. 
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Vegetable,  Flower,  Field,  Grass  Seed,  Oals,  Seed  Potatoes.  &c. 
Clover  and  Timothy  a  Specialty. 

tafpiTp  IIO  If  you  want  to  buy  a  Bushel  or  Car  Load.  If  you  want  to  sell,  send  us  Samples,  Information  freely 
■  ■  n  I  I  t    U O    given  which  may  save  you  dollars. 


BULBS 


Our  Free  Bulb  Catalogue  for  '97  is  full  of  valuable 

points  on  Culture  and  Kinds  Best  to  Grow.  Costs  you  a  postal  card  to 
apply  for  it. 

A.  W.  LIVINGSTON'S  SONS,  COLUMBUS,  OHIO. 

When  in  the  city  call  at  the  store  (114  North  High  Street)  or  at  our  trial  farm  on  Neil  Avenue,  adjoining  Ohio  State 

University  farm  on  South. 


OHIO    MRDIOAL  UNIVKRSITY 

Departments  of  Medicine,  Dentistry,  Pharmacy. 


LABORATORY. 


UNIVERSITY. 


PROPOSED  HOSPITAL. 


All  instructions,  except  clinical,  by  the  recitation  system.  Four  years'  graded  course  of  instruction,  of  7  months 
each.  Students  graded  on  their  daily  reritations  and  term  examinations.  Large  class  room  designed  for  the  recita« 
tion  system,  and  the  largest  and  best  equipped  laboratories  belonging  to  any  medical  college  in  the  State.  Abundant 
clinical  facilit/'es.   Considering  superior  advantages,  fees  are  low. 

Session   for   ISQV-QS   begirxs   Wednesday,  September   IS,  1S9^. 


Geo.  M.  Waters,  A.M.,  M.D., 

Dean  of  M«dical  Department. 

For  Catalogue  and  other  information, 
concerning  the  Departments,  address 


Otto  Arnold,  D.D.S., 
Dean  of  Dental  Department. 


N.  L.  Burner,  F.C.S., 
Dean  of  Pharmaceutical  Dep't. 


OHIO  MEDICAL  UNIVERSITY,  tOO-TlS  N.  Park  St.,  Columbus,  0. 


KILER'S  PHARMACY  .  .  . 


Welcomes  Students  Old  and  New.    Purity  and  Accuracy. 
*♦  In  Scicntia  est  Salutar."— O.  S  U.  '96. 
CORNER  EIGHTH  AVE.  AND  HIGH  ST.  Telephone  4  on  886. 
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STAFF. 

F.  S.  JOHNSTON, 

C.  J.  MILLER,                                    C.  B.  STEWARD, 
M.  IMES,                                         H.  H.  LOOMIS. 

EDITORIAL  CHAT. 


There  seems  to  be  a  lack  of  energy  in 
the  society  work  of  the  University.  The 
literary  society  is  being  replaced  by  the 
technical  society  to  a  large  extent.  It 
is  all  right  to  have  the  technical  societies, 
in  fact  it  is  a  sign  of  progress,  but  our 
literary  training  should  not  be  sacrificed 
to  the  ambition  to  accumulate  facts.  The 
sole  purpose  of  education  is  not  to  store 
the  mind  like  a  vault  with  ''the  golden 
treasures  of  truth  or  the  sparkling  gems 
of  wisdom/'  but  to  perfect  and  brighten, 
by  culture,  exercise  and  discipline,  that 
atom  of  divine  essence  which  we  call  the 
intellect.  To  learn  a  truth  is  essential 
to  the  educated  man,  but  how  much  more 
useful  is  he  to  the  cause  of  enlightening 
humanity  when  he  not  only  knows  a 
thing  to  be  so,  but  car.  stand  up  and  tell 
it  to  others  in  a  manner  that  they  may 
grasp  his  meaning.  The  work  of  the 
general  literary  society  should  not  be 
neglected. 

By  a  general  survey  of  the  campus 
at  this  time  one  may  see  about  how  things 
will  look  in  the  near  future.  The  three 
new  buildings,  Townshend  Hall,  the  Bio- 
logical building  and  the  Gymnasium  and 
Drill  hall,  are  about  under  roof.  The 
buildings  upon  the  campus  are  now  ar- 
ranged in  the  form  of  a  horseshoe,  all 
facing  inward.  'No'k  if  our  library 
"building  was  just  set  in  the  center  of  this 


group  how  handy  it  would  be  for  every- 
one! The  present  arrangement  suits 
quite  Avell  at  present,  to  be  sure,  but  some 
time  (and  that  not  far  away)  the  geologi- 
cal and  archaeological  collections  will 
need  the  entire  space  in  Orton  hall,  and 
then  the  library  must  be  moved  else- 
where. Why  not  have  it  centrally  lo- 
cated ;  a  building  erected  for  library  pur- 
poses and  arranged  ac c ordinary  ? 

The  University  is  to  be  congratulated 
upon  the  action  taken  by  the  faculty  at 
a  meeting  held  on  Thursday,  October 
21.  At  this  meeting  the  matter  con- 
cerning the  rules  to  govern  the  athletics 
of  the  University  was  brought  up  for  dis- 
cussion and  reconsideration.  This 
code  of  rules,  put  into  effect  last  year, 
was  very  strict,  and  its  object  was  '0 
purify  athletics  at  the  State  University. 
It  was  a  very  laudable  purpose  to  be  sure, 
but  the  method  adopted  seemed  to  be 
too  violent  for  the  athletic  interests  of  the 
University  and  the  subject  matter  (the 
foot  ball  team)  was  almost  dissolved  in 
the  process  of  purification.  There  was 
much  concern  about  the  University 
when  the  effect  of  the  law  forbidding 
freshmen  to  play,  was  seen,  and  the  in- 
justice of  the  rule  became  apparent  upon 
investigation.  So,  at  the  last  meeting 
of  the  faculty,  all  freshmen  who  were 
up  to  the  standard  in  their  work  were  al- 
lowed to  play  foot  ball.  The  effect  was 
seen  in  the  game  with  Otterbein  two  days 
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later.  Wliat  did  look  like  sure  defeat, 
was  almost  turned  to  glorious  victory, 
and  lall  by  tlie  revision  of  an  athletic 
ru-le.  O.  S.  U.  athletic  stocks  will  be 
up  for  the  remainder  of  the  season. 

In  Memoriam. 

The  October  number  of  tlie  Farm  Stu- 
dent's RevieAv,  published  at  the  School 
of  Agriculture  of  the  University  of  Min- 
nesota, contains  an  account  of  the  death 
of  its  first  editor-in-chief,  Warren  W. 
Pendergast.  At  the  time  of  his  death  he 
was  superintendent  of  the  IsTortheast 
sub-Experiment  Earm  at  Hutchinson, 
Minn.  We  wish  to  express  to  the  parents 
and  many  friends  of  the  deceased  our 
sincere  sympathy.  The  loss  will  be 
deeply  felt,  not  only  from  the  ranks  of 
the  young  agriculturists  of  the  West,  but 
from  the  rising  agriculturists  and  forest- 
ers of  the  country.  His  noble  and  useful 
life  shows  what  he  might  have  been  had 
not  death  ended  his  career  at  so  early  a 
date. 

Townshend. 

Townshend  Literary  Society  still 
flourishes.  Her  membership  is  con- 
stantly on  the  increase,  and  the  standard 
of  the  work  done  is  steadily  rising,  as  the 
members  gain  experience.  Following 
are  the  programs  for  the  last  two  meet- 
ings: 

October  22. 

Reading  Miller,  C.  J 

Essay   Hirshey 

Paper   Miss  Beattie 

Extemporaneous  Speeches. 
Current  Events  McClelland 

DEBATE. 

Resolved — That  market  gardening  is 
more  profitable  than  general  farming. 
Affirmative,  l^ettleton  and  Mills;  nega- 
tive, Waid  and  Roberts. 

October  29. 

Reading  Mackey 

Essay    Goodwin 

Extemporaneous  Speeches. 

Paper    Perry 

Current  Events  Rubens 


DEBATE. 

Resolved — That  dairying  is  the  most 
■profitable  branch  of  farming  for  Ohio 
farmers. 


The  American  Association. 

The  annual  meeting  of  "The  American 
Association  of  Farmers'  Institute  Mana- 
gers" was  held  st  Columbus  on  October 
27  and  28.  The  following  program 
was  presented,  with  some  few  changes  r 

Farmers'  Institutes  in  the  South .... 

 O.  Cute,  Florida 

How  to  Manage  Institutes  in  Sparse- 
ly Settled  Communities  

 R.  E.  A.  Leach,  Manitoba 

The  Value  of  Exhibits  

 W.  L.  Amos,  Maryland 

.  Geo.  McKerrow,  Wisconsin 

How  May  the  Distinctly  Educational 

Value  of  Institutes  be  Promoted.  . 

 Prof.  John  Hamilton,  Penna 

What  Part  May    the  Agricultural 

Press  Take  in  the  Institute  Work .  . 

 W.  H.  Burke,  Chicago 

 H.  F.  Thurston,  Chicago 

Some  Deductions  from  Twenty  Years' 

Observation  of  Institutes  

 C.  W.  Garfield,  Michigai 

The  Successful  Institute  Worker.  .  .  . 

 F.  E.  Dawley,  IsTew  York 

How  to  Make  Sure  of  Co-Operation 

From  the  Local  Talent.  

 F,  W.  Hodson,  Ontario 

Reaching  the  Young  People  

 K.  L.  Butterfieid,  Michigan 

Live  Stock  and  the  Institute  

 O.  C.  Gregg,  Minnesotf. 

How  the  Institute  Helps  the  Home 

Life  of  the  Farmer  

 Hon.  T.  W.  Handford,  Chicago 

The  Good  Roads  Movements  and  the 

Farmers'  Institutes  

 Otto  Dorner,  Milwaukee,  Wis 

The  meetings  were  held  and  delegates 
and  visitors  were  ente'rtained  at  the 
Great  Southern  Hotel.  The  meetings 
were  extremely  interesting  and  the  dis- 
cussions sharp  and  solid.  The  presi- 
dent of  the  association    is  Mr.  George 
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McKeiTow,  of  Madison,  Wisconsm. 
Mr.  F.  W.  Taylor,  of  Lincoln.  Xeb.,  is 
secretary  of  the  association. 

Columtous  Horticultural  Society. 

The  Columbus  Horticultural  Society 
held  its  regular  monthly  meeting  in 
Horticultural  hall,  on  October  30.  The 
meeting  proved  to  be  unusually  inter- 
esting. The  reports  of  committees  be- 
ing called  for,  many  interesting  items 
were  brought  out.  Mr.  Gill  showed 
specimens  of  several  varieties  of  apples 
from  Arkansas.  These  specimens  were 
exceedingly  well  formed,  of  good  qual- 
ity, and  peculiarly  rich  color.  The  Black 
Ben  Davis,  Apple  of  Commerce  and 
^^^sTo.  83"  were  among  those  shown.  Mr. 
Phelps  reported  some  observations  made 
through  Franklin,  Delaware  and  Lick- 
ing counties,  as  to  the  condition  of  veg- 
etables. Professor  Lazenby  showed 
specimens  of  apples  from  Xew  York, 
among  which  were  the  Stark,  Twenty 
Ounce  and  others. 

Professor  Lazenby  then  read  the 
major  paper  of  the  meeting  upon  "Shade 
and  Ornamental  Trees  in  the  State 
House  Grounds,"  and  made  the  subject 
general,  including  the  shade  trees  of  our 
vicinity.  The  discussion  was  very  in- 
teresting and  many  valuable  points  were 
made. 

The  Rotifera  of  Sandusky  Bay. 

This  is  the  subject  of  a  fifty-four-page 
pamphlet  lately  published  by  Professor 
D.  S.  Kellicott.  The  work  embraces 
some  of  the  results  of  the  work  which 
Professor  Kellicott  has  been  carrying 
on  at  the  Marine  Labratory  at  Sandusky 
during  the  past  two  summers.  The 
methods  of  collecting  are  described,  and 
a  list  of  the  species  identified  is  given. 
In  all  106  species  of  these  charming  ani- 
mals have  been  identified  from  the  bay, 
some  of  which  have  not  been  taken  in 
this  country  before,  and  four  of  which 
are  supposed  to  be  new  to  science.  Some 
have  but  recently  been  discovered  in 
Europe,  while  one  was  described  in  1893 
from  China. 


The  methods  of  capture,  and  the  sub- 
sequent manipulation  are  described  in  an 
interesting  manner.  The  work  is  valu- 
able to  scientists,  as  Professor  Kellicott 
has  made  a  special  study  of  these  animals 
and  has  described  several  species. 


Rare  Ohio  Dra§:on  Flies. 

The  dragon  files  of  the  state  have 
been  mostly  gathered  into  the  University 
collections.  The  summer's  search  has, 
however,  disclosed  three  species  not  be- 
fore recorded.  These  have  been  added 
to  our  unique  collection.  Two  of  them 
at  least  are  surprises.  The  first,  Libellula 
cyanea,  was  taken  by  Mr.  J.  B.  Parker 
at  Danville;  it  has  not  heretofore  been 
known  in  the  interior,  although  common 
enough  throughout  the  Atlantic  border. 
Mr.  Pai'ker  captured  three  and  saw 
others,  so  it  is  not  accidental,  but  a  resi- 
dent, and  is  certainly  a  beautiful  addition 
to  our  fauna.  It  is  of  medium  size  and 
may  be  known  by  its  blue  body  and 
colorless  gauzy  wings,  having  a  ptero- 
stigma  of  two  colors — white  and  black. 

The  second  rarity,  Calithemis  fasciata, 
was  captured  by  Dr.  Chas  Dury,  of  Cin- 
c:'nnati,  near  his  home.  The  one  ex- 
ample taken  is  the  only  one  known  to 
have  occurred  in  the  state.  It  was  orig- 
inally described  from  Georgia,  but  wag 
found  last  year  in  Indiana  by  Mr.  E.  B. 
AVilliamson  and  R.  C.  Osburn. 

The  third,  Hetaeria  americana,  taken 
first  at  Sugar  Grove,  is  a  slender  species, 
reddish  bronze  in  color  with  the  bastal 
third  of  the  fore  vfings  bright  crim- 
son and  the  same  part  of  the  hind  wings 
rich  brown.    It  is  a  gem. 

Prof.  D.  S.  Kellicott. 


"It  is  better  tew  leap  one  rod  an 
strike  on  yure  feet,  than  tew  leap  tew 
rods  and  strike  on  yure  hed.  This  is  a 
well  known  fackt." 


It  is  better  to  subscribe  for  one  paper 
and  pay  for  the  reading,  than  to  read 
two  and  pay  for  neither. 
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Foot  Ball. 

For  tiie  first  time  this  season  a  repre- 
sentative O.  S.  U.  team  lined  up  against 
Otterbein  on  October  23.  All  other 
games  had  been  plajed  under  the  un- 
usnally  strict  laws  which  govern  our  ath- 
letics and  the  very  best  men  available  to 
the  team  could  not  be  played.  We  do 
not  mean  to  call  to  account  the  work  of 
the  team  at  previous  games,  however, 
for,  on  the  other  hand,  we  think  that  the 
players  did  remarkably  well,  considering 
what  odds  they  were  playing  against. 

We  cannot  help  f  eeling  proud  that  we 
have  pure  athletics.  We  are  glad  that 
every  man  who  holds  a  place  upon  our 
team  is  a  bona  fide  student,  carrying  the 
required  amount  of  work,  and  this  work 
is  all  up  to  the  standard.  We  are  glad 
that  no  one  holds  a  place  on  our  team 
who  is  carrying  but  from  two  to  five 
hours'  work  in  school  and  is  here  for  the 
express  purpose  of  playing  foot  ball,  and 
we  are  sorry  that  our  clean  record  play- 
ers may  have  to  play  some  teams  who 
are  thus  constituted  in  part. 

At  the  beginning  of  the  year  it  was 
the  intention  of  the  Student  to  publish 
a  short  review  of  each  game.  We  are 
unable  to  do  this  at  this  time  for  want  of 
space.  Below  we  give  the  scores  of  the 
different  games  and  a  short  account  of 
the  Otterbein  game,  the  first  game  in 
which  a  representative  O.  S.  IJ.  team 
took  part: 

October  2—0.  M.  U.  vs.  O.  S.  TJ., 
game  given  to  O.  S.  LT.  by  default  of  O. 
M.  IT. 

October  9— Case  School  vs.  O.  S.  IT., 
14-0. 

October  16— IT.  of  M.  vs.  O.  S.  IT., 
34-0. 

October  16 — IT.  S.  Barracks  vs.  O.  S. 
IT.,  6-0. 

October  23— Otterbein  vs.  O.  S.  IT., 
12-12. 

THE  OTTBRBKIN  GAME. 

In  the  Otterbein  game  O.  S.  IT.  met 
one  of  her  old-time  rivals.  Our  game 
with  Otterbein  last  season  will  long  be 
remembered  as  one  of  the  greatest  games 


in  our  history,  and  there  was  much  spec- 
ulation as  to  the  outcome  of  the  game  on 
October  23. 

The  details  of  the  game  are  as  follows: 
Captain  Hawkins  won  the  toss  and 
chose  the  east  goal,  giving  Otterbein  the 
ball.  Captain  Lloyd  kicked  the  ball  35 
yards.  Saxbe  caught  it  and  brought  it 
back  15  yards  before  being  downed. 
Culbertson  bucked  for  3  yards,  Hawkins 
3  and  Benedict  1.  A  fumble  resulted  in 
the  next  play  and  Otterbein  gained  pos- 
session of  the  pigskin.  Gantz  went 
around  the  end  for  25  yards  on  the  first 
play.  Hutches  tried  the  other  end,  but 
was  tackled  neatly  by  Scott.  Gantz  fum- 
bled the  ball  in  the  next  play  and  lost  2 
yards,  but  an  Otterbein  man  fell  on  the 
ball.  Hutches  went  around  the  end  for 
2  yards.    Gantz  followed  with  a  gain  of 

2  yards.   Dempsey  gained  2  and  Hutches 

3  yards.  Coover  gained  2  more  yards  by 
means  of  their  wedge  play.  Gantz 
plunged  through  the  line  in  the  next 
play  for  a  touch-down  in  six  and  a  half 
minutes.    Lloyd  kicked  a  difficult  goal. 

Captain  Hawkins  on  the  next  kick-off 
sent  it  to  Otterbein's  5-yard  line  and 
Lloyd  brought  it  back  15  yards.  Hutches 
bucked  for  4  yards,  being  tackled  by 
Benedict.  Gantz  tried  the  end,  but  Cul- 
bertson got  through  and  tackled  him  be- 
hind the  line  with  a  loss  of  5  yards. 
Lloyd  then  punted  30  yards  and  Saxbe, 
receiving  the  ball,  was  downed  in  his 
tracks.  Benedict  bucked  for  2  yards. 
Culbertson  failed  to  gain.  Benedict 
bucked  again  for  3  yards,  making  first 
down  for  O.  S.  IT.  He  again  cross- 
bucked  for  6  yards,  Culbertson  2,  Bene- 
dict 3  and  in  succeeding  bucks  by  Haw- 
kins, Benedict  and  Culbertson  they  ad- 
vanced the  ball  to  Otterbein's  6-yard 
line.  Benedict  bucked  the  line  and  car- 
ried the  ball  over  the  line  for  a  touch- 
down. Captain  Hawkins  kicked  goal 
and  the  score  stood  Otterbein  6,  O.  S.  H. 
6.    Time  16  minutes. 

Captain  Lloyd,  of  Otterbein  kicked 
the  ball  30  yards  and  the  ball  was 
brought  back  10  yards  by  Saxbe.  C'ul- 
bertson  fumbled  but  fell  on  the  ball 
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Benedict  was  sent  tkrough  their  line  for 
4  yards.  Tlie  ball  was  again  fnmbled, 
but  Jones  fell  on  the  ball,  and  it  was 
given  to  Otterbein  on  downs. 

Hntches,  of  Otterbein,  went  through 
the  O.  S.  U.  line  for  10  yards  and  on  the 
next  play  gained  2J  yards.  Otterbein 
fumbled,  but  retained  the  ball.  The  ball 
was  then  given  to  O.  S.  U.  on  downs. 

Benedict  cross-bucked  for  7  yards, 
Hawkins  followed  vith  4  yards  and 
Culbertson  gained  one  more,  making  it 
the  first  dovm.  Culbertson  again  made  3 
yards,  Benedict  2  and  then  Culbertson 
went  around  the  end  for  16  yards. 
Benedict  fumbled  and  Hutches,  of  Ot- 
terbein, fell  on  the  ball.  Oantz  went 
around  the  end  for  20  yards.  Lloyd 
bucked  2i  yards  and  time  v^as  called  on 
the  O.  S.  r.  30-yard  line. 

After  the  intermission  the  teams  again 
lined  up  for  the  second  half  of  15  min- 
utes amid  gi^eat  excitement.  Hawkins 
kicked  40  yards  and  the  ball  was  brought 
back  15  yards  by  Hutches,  who  was  tack- 
led beautifully  by  eJones.  Oantz  cross- 
bucked  for  3  yards.  Kunkle  was  tried 
for  a  tackle  buck,  but  Mackey  got 
through  and  doAvned  him  with  a  1-yard 
gain.  Hutches  made  2  vards  in  two 
bucks.  Gantz  tried  the  end,  but  was 
doAvned  without  a  gain.  Lloyd  fumbled 
and  O.  S.  V.  gained  possession  of  the 
ball.  Benedict  bucked  for  8  yards.  Sax- 
be  gained  2^  yards  by  a  criss-cross.  Cul- 
bertson bucked  for  ei2:ht.  Benedict 
bucked  for  1-|  yards  and  then  made  5 
yards  by  an  end  run.  Culbertson  made 
4  yards  by  the  end  route,  Benedict  7 
yards  and  Hawkins  was  sent  through  the 
line  for  a  touch-dovm  and  then  kicked 
goal.  Score:  Otterbein  6,  O.  S.  V.  12. 
Time  12  minutes. 

Lloyd  kicked  the  ball  to  the  O.  S.  V. 
15-yard  line,  and  it  was  returned  3  yards 
by  Hawkins.  Culbertson  cross-bucked 
4  yards  and  in  the  next  play  Otterbein 
gained  the  ball  on  a  fumble.  Oantz  tried 
a  buck,  but  could  not  gain,  and  then  tried 
the  end  for  a  5-yard  gain.  Hutchens 
worked  the  end  for  6  yards.  G-antz  did 
the  same  for  3  more  and  the  ball  was  1 


yard  from  the  O.  S.  U .  goal;  it  was  car- 
ried over  on  the  next  play  by  G-antz  and 
Lloyd  kicked  goal. 

Hawkins  kicked  off  for  35  yards.  The 
ball  was  brought  back  16  yards  by 
Dempsey  and  the  ball  was  in  the  center 
of  the  field  during  the  remaining  few 
minutes  of  play,  with  neither  side  ha\ung 
any  apparent  advantage.  Time  was 
called  on  the  O.  S.  L".  23-vard  line. 
Score:  0.  S.  V.  12,  Otterbein  12. 
Otterbein.         Position.  O.  S.  U. 

Dempsey  Left  end  Scott 

Coover  Left  tackle  Richards 

Cochrell  Left  guard  Jones 

Miller  Center  Segrist 

Plack  Bight  guard  Mackey 

Kunkle  Righ  tackle  Blose 

M.  Gantz  Right  end .  Engensperger 

Lott   Quarterback   Saxbe 

Hutches  Left  half  Benedict 

and  Purdy 

R.  Gantz  Ria'ht  half.  ...Culbertson 

Loyd,  C  Fullback  . .  .Hawkins,  C. 

Referee — Dinkle.  L^^mpire — Casper. 
Timekeepers — Powell  and  Baker.  Lines- 
men— Jones  and  Sykes.  Touchdowns — 
Benedict,  Hawkins,  Gantz  2.  Goals — ■ 
Hawkins  2,  Lloyd  2. 


Tuberculine  Tests  of  0.  S.  U.  Dairy  Herd. 

The  O.  S.  r.  Department  of  Agricul- 
ture has  for  a  number  of  years  had  their 
dairy  herd  tested  for  tuberculosis  as  often 
as  once  each  year.  This  year  the  annual 
test  was  conducted  during  the  first  part 
of  October  by  Dr.  White,  aided  by  his 
assistants  and  students.  The  results 
were  very  gratifying  indeed,  as  only  one 
cow  reacted,  and  this  was  a  cow  which 
had  come  into  the  herd  only  a  few  weeks 
pre^uous  to  the  time  the  test  was  made. 
She  was  at  once  removed  to  the  veterin- 
ary hospital,  where  Dr.  AVhite  proposes 
to  make  some  experiments  to  determine 
the  effect  of  the  milk  on  guinea  pigs. 
These  experiments  promise  to  be  very 
interesting. 

Within  the  last  year  the  period  of  testr 
ting  has  been  shortened  somewhat.  Form- 
erly the  temperatures  were  taken  for  a 
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period  of  twelve  hours  before  injection, 
and  for  an  equal  period  after  injection. 
But  from  the  results  of  a  large  number 
of  experiments  it  was  learned  that  the 
time  could  bo  shortened  and  the  same  re- 
sults obtained.  So  this  year  Dr.  White 
commenced  at  5  o'clock  p.  m.,  and  took 
the  temperatures  each  hour  for  5  hours. 
The  animals  were  then  injected  and  al- 
lowed to  remain  quiet  until  6  o'clock  the 
next  morning,  when  the  temperatures 
were  again  taken  each  hour  until  3 
o'clock  p.  m.  This  method  proved  per- 
fectly satisfactory  and  is  much  more  de- 
sirable, as  it  shortens  the  time  consid- 
erably. 

The  tuberculine  test,  while  not  abso- 
lutely infallible  is,  nevertheless  of  great 
practical  value ;  in  fact  tuberculine  is  the 
only  agent  known  to  modern  medical 
science  whereby  latent  cases  of  tuber- 
culosis can  be  detected.  Its  deficiency  is 
manifested  mainly  in  aggravated  cases, 
where  it  sometimes  shows  only  a  very 
slight  reaction,  if  anv  at  all;  but  as  such 
cases  can  usually  be  accurately  diagnosed 
without  its  aid,  this  fact  detaches  little 
from  its  practical  value. 

The  tuberculine  is  simply  a  toxic  pro- 
duct of  the  germs,  and  when  properly 
prepared  contains  none  of  the  tubercle 
bacilli,  hence  it  cannot  cause  or  transmit 
the  disease  to  animals  on  which  it  is 
used. 

Dairy  animals  which  are  highly  fed 
and  stables  more  or  less,  are  predisposed 
to  this  disease,  much  more  than  the  cattle 
which  run  at  large.  Experiments  show 
that  quite  a  large  percentage  of  the  older 
dairy  animals  in  this  country  are  affected 
by  tuberculosis  in  some  form. 

This  only  proves  that  stringent  laws 
should  be  enacted,  requiring  all  dairy- 
men and  stockbreeders  to  have  their 
herds  tested  and  all  diseased  animals  dis- 
posed of.  This  would  greatly  aid  in 
eradicating  the  disease  and  furnishing  to 
the  people  a  purer  class  of  animal  pro- 
ducts. Ohio  is  noticeably  behind  many 
of  her  sister  states  in  guarding  her  cattle, 
as  well  as  her  people,  against  the  ravages 
of  this  disease.    Several  of  the  states 


have  laws  prohibiting  the  importation  of 
cattle  into  their  boundaries,  unless  they 
have  been  tested.  And  the  sooner  Ohio 
makes  some  such  laws,  the  better  it  will 
be,  mot  only  for  the  health  and  improve- 
ment of  her  cattle,  but  for  her  people 
also.  M.  I. 


The  Ohio  Dairy  School. 


CLASS  OF  ^97. 


The  Department  of  Agriculture  has 
recently  published  a  small  pamphlet  de- 
scribing the  University  Dairy  School. 

This  pamphlet  is  designed  to  give  a 
brief  outline  of  the  winter  term  course 
in  Dairying  which  begins  its  fourth  an- 
nual session  on  Wednesday,  January  5th, 
1898,  and  continues  ten  weeks.  This 
special  course  in  dairying  is  established 
to  meet  the  wants  of  those  who  have 
neither  the  time  nor  means  for  the  more 
extended  courses.  It  is  designed  espe- 
cially for  those  who  are  desirous  of  mas- 
tering the  art  of  butter  and  cheese  mak- 
ing or  who  wish  to  become  fitted  for  the 
position  of  manager  or  superintendent  of 
a  creamery  or  cheese  factory.  Young 
men  who  are  interested  in  general  live- 
stock farming  may  get  much  from  this 
course  that  will  be  helpful  to  them,  al- 
though if  they  have  the  time  for  it,  the 
fuller  courses  of  the  College  of  Agricul- 
ture would  be  more  desirable.  The  stu- 
dents who  have  taken  the  special  course 
in  dairying  heretofore,  have  usually  been 
quite  successful  and  the  outlook  in  this 
line  for  those  who  will  properly  prepare 
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themselves  was  never  better  than  at  tlie 
present  time. 

EQUIPMENT. 

The  work  in  bntter  and  cheese  making 
and  in  pasteurizing  and  testing  milk  as 
well  as  the  lectures  in  dairying  and  the 
chemistry  of  milk  and  upon  feeding, 
breeding,  judging  and  management  of 
cattle,  will  be  given  in  Townshend  Hall, 
the  new  Agricultural  Building  which 
the  University  is  erecting  and  equipping 


I 


I 


at  a  cost  of  about  $100,000.  Townshend 
Hall  is  260  feet  long  and  varies  in  mdth 
from  64  to  7 8  feet.  Its  size  is  best  com- 
prehended from  the  statement  that  it  is 
more  than  one-eighth  of  a  mile  around 
the  building.  The  rooms  of  the  dairy 
department  occupy  the  north  half  of  the 
basement.  As  will  be  noted,  the  dairy 
department  consists  of  a  receiving  room, 
a  pasteurizing  room^  a  wash  room,  a 
butter-making  room,  a  cheese-making 
room,  two  cheese  curing  rooms,  and  an 
instructor's  room,  in  all  about  6000 
square  feet  of  floor  space.  The  floors  are 
of  tile  and  the  walls  are  wainscoted  with 
enameled  brick.  'No  handsomer  or  more 
convenient  suite  of  rooms  can  be  found 
anywhere  in  America  for  this  purpose 
than  are  to  be  found  in  this  building. 


Detached  from  the  main  building  and 
just  opposite  from  the  receiving  room 
door  is  a  boiler  house  which  furnishes 
steam  and  power  for  the  dairy  depart- 
ment and  which  will  contain  the  con- 
denser, compressor  and  en2:ine  for  a  six- 
ton  refrigerating  apparatus  to  be  used  in 
cooling  the  refrigerating'  room,  in  con- 
trolling the  temperature  of  the  cheese- 
curing  room  and  for  pasteurizing  milk. 
In  the  south  end  of  this  building  is  a 
livestock  lecture  room  about  forty  feet 


i 


square.  One-third  of  this  room  is  occu- 
pied by  raised  seats,  the  remaining  floor 
space  being  used  for  exhibiting  and  judg- 
ing livestock.  Connected  mth  this  is  a 
room  fitted  mth  stalls  for  the  temporary 
accommodation  of  livestock  needed  for 
class  room  exercises.  In  this  end  of  the- 
building  also  are  located  the  locker  and 
bath  rooms.  The  class  rooms  are  on  the 
floors  above. 

The  lectures  and  laboratory  work  on 
the  bacteriology  of  milk  will  be  given  in 
the  new  biological  building,  a  liandsomo 
two-story  structure  which  is  being  erect- 
ed and  equipped  at  a  cost  of  about  $40,- 
000.  The  Veterinary  Hospital  and  the 
farm  stables  furnish  illustrations  for  the 
lecturers  on  breeding,  judging,  manage- 
ment and  diseases  of  cattle. 


Townshend  Hall,  Ohio  State  Universit\. 
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Plan  of  Dairy  Department,  Townshend  Hall. 


Butter  and  Cheese  Making:. 

(Assistant  Professors  Noyes  and  Gibbs.) 

In  this  course  a  considerable  part  of 
tlie  time  is  given  to  the  laboratory  or 
dairy  room  practice.  This  consists  in 
testing  milk  as  to  purity,  contents  of  but- 
ter fat,  the  use  and  care  of  centrifugal 
separators  of  different  makes  and  other 
creamery  and  dairy  devices,  the  making 
of  butter  and  cheese  by  the  most  im- 
proved methods.  In  a  word,  all  the  es- 
sential operations  of  the  creamery,  fac- 
tory, or  home  dairy,  are  repeatedly  per- 
formed under  the  guidance  and  direction 
of  the  instructors  until  some  degree  of 
proficiency  is  attained.  ISTeither  is  the 
student  allowed  to  do  this  work  by  the 
rule  of  thumb.  He  is  required  to  follow 
the  milk  from  the  time  it  enters  the  lab- 
oratory until  the  finished  product  leaves 
it,  and  to  determine  the  points  in  the  pro- 
cess where  losses  occur  and  reasons  there- 
for. The  saving  in  the  loss  of  butter  fat 
that  can  be  effected  by  one  thus  trained 
will  in  any  ordinary  creamery  more  than 
pay  his  salary  as  compared  with  those 
who  have  not  been  properly  trained. 


Butter  and  Cheese  Making:. 

(Professor  Hunt  and  Asst.  Professor  Noyes.) 

There  are  lectures  and  recitations  on 
methods  of  creaming;  factors  which  con- 
trol the  thoroughness  of  separation, 
either  by  gravity  or  centrifugal  force; 


explanations  of  the  continuous  separation 
of  cream;  of  ripening  cream  and  testing 
for  acidity;  on  the  philosophy  and  meth- 
ods of  churning;  the  effect  of  tempera- 
ture, acidity  and  richness  of  cream,  on 
time  and  completeness  of  churning;  on 
the  salting,  working,  packing,  and  mar- 
keting of  butter;  on  the  fermentations 
of  milk  as  affecting  cheese  making;  on 
the  rennet  test;  on  the  cutting,  heatinp- 
milling,  salting  and  pressing  of  the  curd ; 
on  the  curing  and  shipping  of  cheese ;  on 
the  judging  of  butter  and  cheese,  and  the 
pasteurizing  of  milk.  There  are  also  lec- 
tures upon  the  construction,  equipment 
pnd  operation  of  creameries,  cheese  fac- 
tories, dairies  and  milk  depots.  Each 
student  is  required  to  draw  a  plan  of  a 
dairj ,  a  creamery,  or  a  cheese  factory  and 
prepare  an  estimate  for  the  equipment  of 
the  same. 


The  Chemistry  of  Milk,  Butter  and  Cheese. 

(Professor  Weber.) 

The  work  upon  this  subject  embraces 
the  following: 

A  brief  outline  of  the  principles  of 
chemistry  and  chemical  nomenclature; 
the  chemistry  of  carbon,  hydrogen,  oxy- 
gen, nitrogen  and  of  ten  other  elements 
occurring  in  milk;  the  microscopical  ex- 
amination of  milk,  cream,  and  skim 
milk;  the  chemical  composition  of  milk; 
the  relation  of  specific  gravity,  total 


THE  AGRICULTURAL  STUDENT. 


51 


solids  and  fats  to  each  otlier;  the  optical 
method,  Feser's  method,  etc. ;  Babcock's 
method  of  testing  milk,  cream  and 
-cheese;  description  and  use  of  lactomet- 
ers and  creamometei^. 


Bacteriolog:y. 

(Professor  Bleile  ) 

In  this  subject  the  instruction  is  given 
both  by  lectures  and  laboratory  work. 
The  student  is  first  taught  the  general 
facts  concerning  bacteria  and  their  rela- 
tion to  life  processes.  This  is  followed 
bv  lectures  on  their  special  application 
to  milk,  butter  and  cheese. 


the  technical  names  and  uses  of  the  va- 
rious parts  of  a  boiler,  engine,  pump  and 
injector.  This  class  room  work  is  ac- 
companied by  demonstration  of  the  best 
practice  in  handling  and  caring  for  a 
steam  engine  and  boiler;  ways  of  firing 
the  boiler  and  feeding  it  from  a  steam 
pump  and  injector;  on  starting,  stopping 
and  oiling  the  engine;  on  packing  the 
piston  and  valve  rods;  on  setting  the 
valves  and  adjusting  the  bearings.  Stu- 
dents are  detailed  in  the  boiler  house  in 
Townsbend  Hall  on  the  actual  care  and 
charge  of  the  boiler,  engine,  pumps  and 
refrigerating  machine. 


Stulents  at  the  Separators,  Ohio  State  University. 


In  the  laboratory  the  students  learn 
to  prepare  culture  media,  to  make  cul- 
tures and  study  them,  and  to  estimate 
the  number  of  bacteria  in  water,  milk 
and  air.  Stress  is  laid  upon  the  methods 
of  pasteurization,  sterilization  and  purifi- 
cation. —  

Care  of  Steam  En§:ines  and  Boilers. 

(Professor  Magruder.  ) 

The  object  of  this  subject  is  to  give  the 
student  a  knowledge  of  the  theory  of  the 
generation  and  use  of  steam  and  as  much 
practice  in  the  operation  of  a  steam  pow- 
er plant  as  time  will  permit.  The  stu- 
dent is  instructed  on  the  physics  of  steam, 
on  the  mechanics  and  mechanism  of 
steam  engines  and  steam  pumps  and  on 


The  Diseases  of  Cattle. 

(Professor  White.) 

The  lectures  on  this  subject  consist  of 
the  following: 

1.  The  anatomy  of  the  cow  ^vith  spe- 
cial reference  to  the  digestion,  reproduo- 
tion  and  milk-producing  organs. 

2.  The  more  common  non-infectious 
diseases  and  their  treatment. 

3.  Some  of  the  most  important  infec- 
tious and  contagious  diseases  of  cattle 
and  the  methods  of  dealing  with  them. 

4.  Practical  methods  of  confining  and 
controlling  cattle  during  operations^  cast- 
ing, etc.,  etc. 
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Dairy  Farming:. 

(Professor  Hunt  J 

Under  this  subject  there  are  lectures 
"upon  the  history,  adaptation,  care  and 
management  of  different  breeds  of  dairy 
cattle.  By  means  of  the  score  card  with 
the  animals  before  them,  the  students 
are  taught  to  judge  animals  for  dairy 
purposes.  There  are  lectures  on  the 
principles  of  breeding  and  the  student  is 
required  to  trace  and  expand  pedigrees 
and  to  understand  the  methods  of  record- 
ing animals  as  practiced  by  different 


mar  and  United  States  history,  or  bring 
High  School  or  other  certificates  for 
these  branches.  A  teacher's  or  Boxwell 
certificate  will  be  accepted.  Applicants 
who  are  twenty-one  or  over  are  admitted 
without  examination. 


EXPENSES. 


College  Dues — Each  student  is  re- 
quired to  pav  an  incidental  fee  of  five 
dollars  and  a  laboratory  fee  of  ten  dol- 
lars. 


Cheesemaking  at  the  Ohio  State  University. 


breeders'  associations.  There  are  lec- 
tures upon  the  character  of  food  stuffs, 
the  relation  of  the  food  to  the  animal, 
and  the  kind  and  quantity  of  food  for  the 
best  milk  production.  The  students  are 
required  to  calculate  digestibilities  and 
nutritive  ratios  of  different  foods  and  to 
arrange  therefrom  proper  feeding  ra- 
tions. 


REQUIREMENTS  FOR  ADMISSION. 

Any  person,  man  or  woman,  who  has 
a  good  common  school  education  can  en- 
ter the  dairy  school.  The  better  the  pre- 
vious education  the  better  the  results. 

Candidates  must  be  at  least  fifteen 
years  of  age,  and,  unless  they  are  twenty- 
one  years  old  or  over,  must  pass  an  exam- 
ination in  arithmetic,  geography,  gram- 


Other  Expenses — Books  and  station- 
ery will  cost  from  three  to  five  dollars  and 
two  white  duck  suits  to  wear  in  the  dairy 
laboratory  will  cost  one  dollar  each. 

Rooms  and  board  may  be  secured  at 
the  Dormitory  on  the  University 
grounds,  or  in  clubs  and  private  families. 
The  rates  vary  from  $3.25  to  $4.00  per 
week.  The  total  expenses  for  the  term, 
including  fees,  board,  room  and  books, 
etc.,  need  not  exceed  sixty  dollars  and 
may  be  less.  Any  young  man  of  ordin- 
ary ability  can  earn  enough  more  the 
first  season  to  more  than  pay  the  total 
expenses  of  the  term. 

LOCATION. 

The  buildings  of  the  Ohio  State  Uni- 
versitv  are  on  the  southeast  portion  of 
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the  University  grounds,  which  front 
east  on  I^orth  High  street,  in  the  city  oi 
Columbus,  and  extend  from  Eleventh 
avenue  on  the  south  to  Woodruff  avenue 
on  the  north.  The  campus  and  farm  con- 
tain three  hundred  and  forty-five  acres. 

For  further  information  concerning 
the  course  in  Dairyingr,  or  other  work  of 
the  College  of  Agriculture  and  Domestic 
Science,  writ  3  to  the  Dean  of  the  College 
of  Agriculture  and  Domestic  Science, 
Ohio  State  University,  Columbus,  Ohio. 
Eor  general  information  concerning  the 
University,  address  Executive  Office, 
Ohio  State  University,  Columbus,  Ohio. 

Moisture  in  Wheat  Ground. 

(Prof.  W.  D.  Gibbs.) 

The  prevailing  severe  drouth  is  caus- 
ing great  anxiety  in  wheat  growing  sec- 
tions. Many  are  waiting  for  rain  before 
sowing,  while  others  are  waiting  mth 
equal  anxiety  for  rain  to  germinate  seed 
that  is  already  sown.  This  brings  up  the 
question  of  the  preparation  of  the  seed 
bed  and  the  relation  of  soil  moisture  to 
crop  growth  with  renewed  interest. 

It  is  a  well-established  fact  that  wheat 
requires  a  compact  seed  bed,  the  drier  the 
season  the  more  compact  it  should  be  for 
the  reason  that  moisture  will  be  drawn 
from  deeper  layers  of  moist  so^'l  more 
rapidly  than  in  a  loose  seed  bed,  thus 
providing  moisture  for  germinating  and 
starting  young  plants.  The  value  of  a 
compact  seed  bed  is  shown  in  a  field  of 
wheat  growing  on  the  Ohio  State  Uni- 
versity farm.  This  field  grew  a  crop  of 
clover  which  was  harvested  July  1st  to 
15th.  During  the  last  week  in  July  the 
field  was  plowed  six  to  eight  inches  deep 
and  dragged,  the  drag,  or  smoother,  fol- 
lowing close  behind  the  plow.  Then  it 
was  gone  over  with  a  spring  tooth  har- 
row and  a  few  days  later  rolled  with  a 
tubular  roller  (weighted)  followed  by 
the  spring  tooth  harrow.  Finally,  just 
before  sowing,  it  was  rolled  with  a  heavy 
iron  roller.  Wheat  was  sowed  Septem- 
ber 8th,  9th  and  10th.  Probably  this 
field  received  more  careful  preparation 


than  the  average  Ohio  wheat  field.  The 
two  heavy  rollings  compacted  the  soil 
well  while  the  spring  tooth  harrow 
worked  up  the  surface  soil,  forming  a 
protecting  mulch  for  the  moisture  below. 

From  the  date  of  sowirg  until  the 
present  time,  October  9th,  a  period  of 
twenty-nine  days,  there  has  been  only 
one-fourth  of  an  inch  of  rainfall,  and  for 
the  entire  month  of  September  only  a 
little  more  than  one-half  inch.  INTotwith- 
standing  the  extreme  dry  weather  there 
is  a  fairly  good  stand  of  wheat  on  the 
field,  and  in  this  exceptional  season  it 
must  be  attributed  to  'he  careful  prepa- 
ration of  the  seed  bed. 

It  is  a  curious  fact  that  there  are  manv 
spots  in  the  field  where  the  wheat  did 
not  germinate  and  the  ground  is  bare. 
Seeking  an  explanation  for  this  led  to  a 
study  of  the  amount  of  moisture  in  the 
bare  soil  and  in  the  soil  growing  wheat. 
Several  determinations  were  made  with 
the  following  results: 

Surface  Foot  of  Soil — Wheat  grow- 
ing, per  cent,  of  moisture,  11.12;  water 
per  cubic  foot  of  fresh  soil,  9.32  pounds. 

Surface  Foot  of  Soil — Wheat  not 
growing,  per  cent,  of  moisture,  8.00; 
water  per  cubic  foot  of  fresh  soil,  6.40 
pounds. 

It  will  be  observed  that  eleven  per 
cent,  of  moisture  in  the  surface  foot  was 
sufficient  to  maintain  the  growing  wheat 
while  eight  per  cent,  was  not,  showing 
for  this  soil  that  the  smallest  amount 
necessary  for  growth  lies  between  eight 
and  eleven  per  cent.  The  bare  soil  hav- 
ing eight  per  cent,  of  water  contained  six 
and  one-half  pounds  of  water  per  cubic 
foot  of  fresh  soil,  while  the  soil  growing 
wheat  contained  nine  and  one-third 
pounds  per  cubic  foot,  showing  the  mini- 
mum amount  necessary  for  growth  to  be 
between  six  and  one-haK  and  nine  and 
one-third  pounds  of  water  per  cubic  foot 
of  fresh  soil. 

This  soil  requires  thirty-two  per  cent, 
of  water  to  saturate  it;  thus  it  will  be 
seen  that  the  bare  soil  contained  only 
one^fourth  of  the  saturation  amount, 
while  the  wheat  growing  soil  contained 
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one-third  of  that  amouut,  Helbiegel 
states  that  near  fifty  per  cent.,  or  half  the 
saturation  amount,  is  most  favorable  for 
the  growth  of  ordinary  crops.  While 
one-third  of  the  saturation  amount  suf- 
ficed to  maintain  the  growing  wheat,  it 
is  altogether  probable  that  a  much  great- 
er growth  would  have  occurred  had  the 
soil  contained  sixteen  per  cent,  of  water, 
equal  to  fifty  per  cent,  of  the  saturation 
amount.  It  may  be  interesting  to  note, 
also,  that  the  soil  which  was  too  dry  to 
germinate  wheat  contained  one  hundred 
and  forty-one  tons  of  water  per  acre  in 
the  surface  foot  of  soil. 


Farm  Notes. 

Lawns — The  farmer  never  needs  to 
be  cramped  for  room.  This  is  one  great 
thing  that  the  city  or  village  folks  can- 
not acquire.  How  much  pleasure  and 
solid  comfort  can  be  derived  from  a 
large  well-kept  lawn.  There  is  a  great 
deal  of  comfort  entirely  within  reach  of 
every  farmer  if  he  just  goes  after  it. 
There  is  no  reason,  either,  why  the  coun- 
try resident  should  not  have  just  as 
lovely  lawns  as  the  city  resident.  Grass 
grows  the  same  in  both  places  and  a  lawn 
costs  the  farmer  no  more  than  the  city 
man,  and  a  few  hours'  labor  each  week 
will  keep  the  lawn  pretty  and  attractive 
and  adds  so  much  to  the  cheer  and  pleas- 
ure of  the  old  country  home.  There  are 
no  reasons  why  the  country  home  should 
not  be  just  as  attractive  and  just  as  home- 
like as  any  city  home  anywhere.  A  neat 
fence,  not  expensive,  should  surround 
every  lawn  and  houseyard.  The  grass 
should  be  mowed  at  regular  intervals. 
Mowers,  trees  and  shrubs  can  adorn  the 
lawn  the  greater  part  of  the  year.  There 
is  no  need,  either,  of  the  yard  being  too 
small.  If  there  is  any  one  thing  the 
farmer  has  which  the  village  folks  can- 
not acquire  it  is  room,  and  he  should  al- 
ways enjoy  it. 

Walks — Winter  will  soon  be  here 
again,  with  mud  and  slush  ankle  deep. 
Feeding  and  working  when  conditions 
are  such  are  indeed  very  unpleasant. 


There  is  not  much  pleasure  in  feeding 
the  stock  when  you  have  to  wade  through 
the  mud  to  get  to  the  barn.  Did  you 
ever  think  how  little  it  costs  or  how  little 
labor  it  requires  to  put  in  a  few  good 
walks  to  the  barn  or  other  places  that  are 
used  quite  frequently  in  doing  the 
winter's  work?  If  you  never  did,  just 
calculate  what  it  would  cost,  and  then 
just  try  it,  and  I  know  you  would  never 
after  that  do  without  good  walks.  It  is  our 
intention  to  cover  our  whole  front  barn- 
yard with  cinders  from  four  to  six  inches 
deep.  The  poultry  houses,  the  horse 
bam,  the  dairy  barn  and  the  sheds  will 
thus  all  be  connected  with  good  ap- 
proaches and  we  trust  we  will  not  be  af- 
flicted with  mud  in  any  degree. 

Of  course  every  farmer  has  not 
cinders  to  construct  walks,  but  cobble 
stones  or  gravel  or  planks  are  possible  for 
•every  one,  and  good,  serviceable  walks 
can  thus  be  cheaply  and  easily  con- 
structed. It  is  a  good  time  now  tO'  put 
in  these  walks  before  the  slush  comes. 

Reading — The  farmer  needs  to  be 
posted  on  political  matters  as  much  as 
any  other  person.  It  is  right;  keep 
posted.  But  while  you  are  reading  the 
political  news  don't  forget  to  read  up 
matters  of  an  agricultural  nature,  for 
these  will,  nine  times  out  of  ten,  bring 
you  in  more  real  cash  than  any  political 
patronage  that  is  likely  to  be  handed 
out  to  you.  The  best  way  is  to  be  well 
posted  on  your  business  first  and  last, 
and  this  never  needs  to  be  done  at  the 
expense  of  your  citizenship. 


Keep  Your  Best  Stock. 

Many  farmers  are  in  the  habit  of  sell- 
ing their  best  animals,  as  they  will  bring 
the  highest  price.  A  greater  mistake 
canot  be  made.  A  difference  of  10  or 
even  25  per  cent,  in  the  price  of  a  single 
animal  is  a  small  affair  as  compared 
with  this  difference  in  a  whole  herd.  By 
keeping  the  very  best  to  propagate  from, 
the  whole  may  be  made  of  equal  excel- 
lence, and  in  the  course  of  a.  few  years 
numerous  animals  might  be  produced 
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liaving  tbe  exceUent  properties  that  now 
distinguisli  some  few  of  tlie  best. 

Wliat  should  we  say  of  a  farmer  who 
has  several  highly  valuable  varieties  of 
potatoes  and  other  kinds  that  are  in- 
ferior, and  for  the  sake  of  10  cents  ex- 
tra per  bushel  he  sells  for  consumption 
all  his  better  varieties,  and  plants  those 
that  are  inferior,  when  in  consequence 
of  this  imprudent  measure,  his  next  crop 
will  fall  short  25  per  cent.  Everyone 
will  condemn  this  course,  and  few,  if 
any,  are  so  wanting  in  discretion  as  to 
pursue  it.  Yet  many  take  a  similar 
course  in  selling  their  best  animals  and 
propagating  from  the  poor,  l^ot  only  is 
this  true  for  animals  for  breeding  pur- 
poses, but  for  work  as  well.  Who  of  us 
do  not  know  in  our  own  experience  of 
farmers  who  sell  their  best  workhorses 
and  keep  the  poorer.  Well,  the  conse- 
quence is  the  poorer  one  costs  a  great  deal 
more  to  keep  each  year  and  does  less 
work,  and  in  the  end  is  the  most  expen- 
sive animal.  The  policy  should  have 
been  to  keep  the  better  one  and  to  have 
sold  the  inferior.  This  is  true  in  every 
case. 

And  doubly  so,  I  believe,  when  the 
farmer  has  animals  for  breeding  pur- 
poses. There  is  a  vast  difference  in  our 
cattle  in  sections  where  much  attention 
has  been  given  to  improvements  by  se- 
lecting the  best,  when  contrasted  with 
those  where  little  or  no  attention  has 
been  paid  to  the  subject,  and  as  a  matter 
of  course,  the  best  have  been  sold,  or 
eaten  up,  because  they  were  the  fattest. 

Every  man  that  raises  stock  has  it  in 
his  power  to  make  improvements,  and  he 
should  avail  himself  of  all  the  advan- 
tages aroimd  him  to  turn  this  power  to 
the  benefit  of  himself  and  posterity. 

Causes  of  Variation  in  Domesticated  Ani- 
mals. 

'No  one  questions  the  fact  of  variation 
in  our  domestic  animals,  ^^'umerous 
breeds  and  varieties  have  been  pro- 
duced. Animals  in  being  domesticated 
have  been  placed  under  different  con- 
ditions of  life,  with  numerous  varieties 


of  uses  to  which  they  have  been  put, 
with  food  differing  from  the  usual  wild 
state,  a  different  climate  and  special  uses 
have  produced  the  variation  in  our  do- 
mestic animals. 

Very  much  of  this  divergence  is  due 
to  climatic  influences,  which  alone  are 
sufficiently  powerful,  in  the  changes  of 
food  and  climate  which  necessarily  fol- 
low, to  account  for  nearly  all  the  vari- 
eties of  domestic  animals.  ^'A  warm  cli- 
mate and  a  bountiful  supply  of  nutri- 
tious food  from  birth  to  maturity  pro- 
duces growth  and  development,  while  a 
scanty  supply  of  nutriment  and  a  rig- 
orous climate  have  a  positive  tendency 
in  the  opposite  direction." 

The  horse  has  been  dwarfed  in  the 
bleak,  barren,  tempestuous  islands 
north  of  Scotland,  with  but  a  scanty  sub- 
sistence during  the  long,  cold  winters, 
while  the  horse  has  developed  power- 
fully in  the  rich  herbage,  nutritious 
grains  and  mild  climate  in  Elanders  and 
Normandy.  With  due  consideration  for 
all  this,  man,  by  selection,  has  been  very 
potent  in  causing  changes  and  variabil- 
ity in  the  domestic  animal.  Pro-\T.sions  of 
shelter,  feeding  and  breeding  have  added 
greatly  in  changing  and  modifying  the 
original  type. 

Changed  conditions  of  life  greatly 
modify  animals  in  a  state  of  domestica- 
tion. If  two  branches  of  the  same  spe- 
cies were  to  be  placed  under  entirely 
different  conditions  of  life  and  left  to 
themselves  and  to  the  operation  of  nat- 
ural laws,  in  course  of  time  a  very  mark- 
ed difference  would  occur  in  their  struc- 
ture of  habits. 

There  is  a  tendency  in  all  animal  life 
to  adapt  itself  to  conditions  under  which 
it  must  exist;  so  with  domesticated  an- 
imals, this  tendency  is  potent.  Off- 
spring would  have  the  peculiarities  of  the 
race,  modified  to  some  extent  by  the  new 
conditions  which  environed  them,  and 
these  in  time  would  produce  animals  bet- 
ter adapted  to  the  new  order,  until  we 
should  have  a  new  race,  widely  different 
from  the  original,  evolved  by  those  best 
fitted  under  the  new  order  of  things  and 
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remolded  and  refashioned  by  the  changed 
conditions  of  hfe. 

Thus  we  see  that  under  changed  con- 
ditions of  life  all  animals  tend  to  vary; 
that  these  variations  may  be  made  per- 
manent by  selection  and  that  variation 
is  proportionate  over  normal  character- 
istics, being  more  complex  and  affecting 
more  than  one  organ,  any  modification 
of  one  is  accompanied  by  a  modification 
of  the  other.  Briefly,  then,  climate,  food 
and  habit  are  the  chief  causes  of  varia- 
tion in  the  domestic  animal. 

Smuts  of  Sorg:hum. 

Sorghum  may  not  be  grown  in  very 
large  quantities  in  this  State,  yet  multi- 
tudes of  farmers  have  a  small  area  for 
home  use.  It  will  therefore  be  of  some  in- 
terest and  importance  to  know  that  it  is 
subject  to  the  ravages  of  two  different 
species  of  smuts. 

One  of  these  attacks  the  individual 
grains,  causing  them  to  become  some- 
what enlarged  and  usually  much  elon- 
gated. The  panicle,  or  head  presents 
nearly  the  usual  appearance ;  at  least  the 
general  shape  and  size  is  but  little  if  any 
altered,  though  careful  inspection  re- 
veals the  dull  color  and  stuffy  appear- 
ance characteristic  of  the  disease.  When 
the  grain  is  crushed  the  black  powder  is 
exposed,  resembling  in  appearance  the 
grains  of  wheat  affected  with  stinking 
smut.  The  technical  name  of  this  form 
of  sorghum  smut  is  Ustilago  sorghi. 

The  other  smut  is  more  conspicuous, 
and  in  general  appearance  resembles  the 
corn  smut.  It  converts  the  whole  head, 
or  panicle  into  a  mass  of  smut.  It  does 
not  occur  on  other  parts  of  the  sorghum 
plant.  It  differs  from  corn  smut  also  in 
exhibiting  a  covering  of  a  pure  white 
membrane  when  it  emerges  from  the 
leaf -sheath.  I  need  not  speak  of  the  mi- 
croscopic differences  between  these 
smuts  which  occur  on  corn,  wheat,  oats, 
barley  and  numerous  other  plants.  This 
smut — head-smut,  as  it  may  be  called, 
to  distinguish  it  from  the  grain-smut  de- 
scribed above — ^has  been  named  by  the 
botanists  Ustilago  reiliana. 


This  latter  smut  is  the  more  interest- 
ing of  the  two.  It  has  been  known  sine© 
1875,  when  it  was  first  described  by 
Kuehn,  a  German  investigator.  It  wa& 
found  in  Egypt  and  Southern  Europe 
on  sorghum,  on  sugar-cane  and  on  corn. 
In  1890  it  was  first  reported  in  this  coun- 
try by  M.  Swingle  and  myself  in  Kansas^ 
growing  on  sorghum  raised  from  the  in- 
fected seed.  The  same  year  it  was  found 
in  'New  Jersey.  A  few  weeks  ago  I 
found  it  in  abundance  in  a  field  of  sor- 
ghum in  Shelby  county,  probably  the 
first  that  has  been  re^  orted  for  this  State. 
It  has  been  found  growing  on  corn  in 
Kansas  by  Mr.  ^sTorton,  formerly  assist- 
ant in  the  Kansas  Experiment  Station. 
I  will  be  greatly  obliged  if  persons  find- 
ing this  or  the  preceding  species  of  sor- 
ghum-smut will  send  me  samples  by 
mail.  I  desire  to  study  and  experiment 
with  the  same. 

When  connected  with  the  Kansas  Ex- 
periment Station,  I  determined  experi- 
mentally that  the  infection  of  the  sor- 
ghum by  these  smuts  was  through  the 
seed-grain.  Twenty-five  plots  were 
planted,  fifteen  of  them  with  infected 
seed.  Of  the  fifteen,  nine  of  them,  or 
60  per  cent,  produced  smut.  Since  this 
is  the  case,  it  is  right  to  hold  that  treat- 
ing the  seed  with  a  proper  fungicide 
would  prevent  the  smut,  as  in  case  of 
oat-smut,  barley-smut,  and  stinking 
smut  of  wheat.  An  experiment,  one 
season  only,  showed  that  hot  water  was 
thoroughly  efficient  in  this  case  as  it  is 
now  universally  known  to  be  for  the 
smut  mentioned  immediately  above. 

I  might  add  in  conclusion,  that  the 
millet-smut  is  a  species  (of  course,  diff- 
ering from  all  of  the  foregoing)  that 
attacks  the  individual  grains  of  the  head 
and  occasionally  does  considerable  dam- 
age to  the  crop  of  millet.  I  will  renew 
my  request  that  specimens  of  sorghum 
smuts  and  of  millet  smut  be  reported  to 
me  with  specimens  whenever  found  oc- 
curring, since  I  desire  to  extend  my 
studies  of  these  parasites. 

The  two  cuts  accompanying  this  pa- 
per show  the  stage  of  the  sorghum  head- 
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smut  when  it  first  emerges  from  the  leaf- 
sheath  (Fig.  1),  still  nearly  covered  by 
the  waxy  white  membrane;  and  the 
stage  when  much  of  the  smnt  has  es- 
caped, but  the  fibrous  threads  covered, 
as  the  black  spores  still  remain. — "W. 
A.  Kellerman  (in  Ohio  Farmer.) 

Making:  Cheese  at  Home. 

The  following  directions  for  making 
cheese  at  home  are  sent  out  in  a  bulletin 
from  the  South  Carolina  Experiment 
Station:  "One  of  the  first  steps  in  mak- 
ing cheese  is  to  ,curdle  the  milk.  Acids 
are  sometimes  used;  but  the  substance 
most  commonly  used  is  rennet,  which  is 
the  stomach  of  a  young  calf  which  has 
been  fed  nothing  but  milk. 


"The  prepared  rennet,  sold  in  the 
form  of  fiuid  extract,  powders  or  tablets, 
is  more  convenient  than  that  prepared  at 
home.  A  sample  box  of  rennet  tablets, 
costing  90  cents,  will  coagulate  500  gal- 
lons of  milk.  If  the  dry  rennet  is  used 
it  should  be  prepared  by  soaking  forty- 
eight  hours  in  slightly  salty  water.  The 
rennet  from  one  calf  is  sufiicient  to  coag- 
ulate 200  gallons  of  milk  and  should  be 
soaked  in  two  gallons  of  water. 

"The  necessary  apparatus  for  making 
cheese  on  a  small  scale  will  include — 

"1st.  One  bucket  or  clean  wash  tub 
sufficiently  large  to  hold  all  the  milk  to 
be  used.  I  have  found  an  empty  fifty- 
pound  lard  can  costing  25  cents  an  ex- 
cellent vessel  for  the  purpose. 

"2d.  A  press  may  be  made  by  taking 
a  pole  twelve  or  fifteen  feet  long  and 
resting  one  end  under  a  cleat  nailed 
against  the  wall.  The  moull.  oontain- 
ing  the  cheese  is  placed  upon  a  piece  of 
plank  or  a  strong  bench  so  that  the  pole 
when  under  the  cleat  and  over  the  mould 
is  nearly  horizontal.  Pressure  is  applied 
by  means  of  a  box  filled  with  small  rocks 
hung  upon  the  free  end  of  the  pole. 

"3d.  A  hooi^  or  mould  in  which  the 
cheese  is  pressed.  A  very  small  mould 
may  be  made  of  a  tin  can  by  unsoldering 
the  ends.  A  gallon  measure  with  bot- 
tom removed  makes  a  convenient  hoop 
for  a  four-pound  cheese.  A  cheese  box 
from  the  grocery  store  may  be  cut  down 
to  make  a  cheese  hoop.  A  mould  for  a 
five-pound  brick  cheese  may  be  made 
from  a  piece  of  dressed  plank  eight 
inches  wide  and  one  inch  thick.  This 
should  be  made  into  a  rectangular  box 
without  a  top  or  bottom,  twelve  inches 
long  and  seven  inches  wide,  outside 
measurements. 

"4th.  A  cover  or  follower  made  to 
fit  loosely  inside  the  hoop  or  mould. 

"5th.  A  long-bladed  knife,  which 
may  be  made  out  of  a  thin  piece  of  wood, 
to  cut  the  curd  with. 

"6th.  A  thermometer — a  floating 
glass  thermometer  costing  35  cents  is  the 
best  kind  to  use. 


58 


THE  AGRICULTURAL  STUDENT. 


"To  make  cheese,  stir  the  night's 
milk,  to  mix  the  cream  well  into  it  and 
add  to  it  the  morning's  milk.  Heat  the 
whole  to  88  degrees,  stirring  it  gently  to 
keep  the  temperature  through  the  whole 
mass  even. 

^'If  coloring  is  to  be  used,  about  a  tea- 
spoonful  to  150  pounds  of  milk  is  the 
proper  proportion.  It  should  be  stirred 
into  the  milk  as  soon  as  it  is  heated. 
Sufficient  rennet  should  be  used  to  cur- 
dle the  milk  in  from  fifteen  to  twenty 
minutes.  This  will  require  three  of 
Hansen's  'No.  2  tablets  for  each  100 
pounds  of  milk.  These  should  be  dis- 
solved in  a  teacupful  of  lukewarm  wai- 
ter. The  reimet  should  be  thoroughly 
incorporated  into  the  milk  by  stirring 
for  a  space  of  two  minutes.  The  milk 
should  then  be  allowed  to  rest  until  it  is 
ready  to  cut.  To  find  out  when  it'  is 
ready  for  cutting,  insert  the  forefinger, 
knuckle  down,  into  the  milk  at  an  angle 
of  4  5  degrees,  touching  the  thumb  to  the 
surface  of  the  milk.  Move  the  finger  up- 
ward and  forward  and  if  the  curd  splits 
clean  and  clears  the  finger,  it  is  ready  to 
cut.  With  the  knife  cut  the  curds  in 
checks  half  an  inch  square.  Stir  through 
the  curd  gently  with  the  hand  or  a  milk 
skimmer.  None  of  the  curd  should  be 
larger  than  small  hickory  nuts.  It  may 
be  necessary  to  use  the  knife  again.  With 
the  hand  free  the  curd  that  adheres  to 
the  sides  and  bottom  of  the  tub,  after 
which  the  temperature  should  be  raised 
in  the  same  manner  in  which  the  milk 
is  heated  to  102  or  104  degrees.  This 
may  be  done  by  dipping  the  whey  off 
the  top  of  the  tub  and  heating  it,  pour- 
ing it  back  and  stirring  gently  until  the 
required  temperature  is  obtained. 
Keep  the  curd  stirred  to  prevent  it  from 
becoming  a  solid  mass  again.  When  the 
curd  particles  seem  elastic  and  a  hand- 
ful falls  apart  readily  when  gently 
pressed  in  the  hand,  the  whey  should  be 
removed  except  enough  to  just  cover  the 
curd. 

"The  process  from  the  time  the  rennet 
is  added  until  the  whey  is  removed 
should  occupy  about  one  hour.  The 


curd  is  now  ready  to  fill  into  the  moulds, 
which  should  be  sitting  near  at  hand 
upon  pieces  of  smooth  plank.  When  the 
moulds  are  filled  the  followers  should  be 
put  on  and  a  light  pressure  applied. 

"In  about  half  an  hour  the  cheese  will 
be  ready  for  bandaging.  -The  bandage 
consists  of  three  pieces  of  ordinary  cotton 
cloth.  One  piece  is  cut  long  enough  to 
go  around  the  cheese  and  about  an  inch 
wider  than  the  thickness  of  the  cheese. 
The  other  pieces  are  cut  a  little  larger 
than  necessary  to  cover  the  exposed  ends 
of  the  cheese.  To'  bandage,  the  cheese 
and  cloths  are  dipped  into  a  pail  of  water 
heated  to  120  degrees.  The  bandage  is 
wrapped  nearly  around  the  cheese  and 
folded  over  the  ends,  after  which  the 
pieces  for  the  ends  are  wrung  out  of  hot 
water  and  laid  on.  If  the  bandage  does 
not  stick  well  it  should  be  sponged  down 
with  a  warm  damp  cloth.  After  the 
bandage  is  put  on  take  a  stroner  piece  of 
cotton  cloth  and  place  it  over  the  end  of 
the  cheese  that  was  on  top  before.  Push 
the  mould  over  this  and  the  cheese,  being 
careful  not  to  move  the  bandage.  Turn 
the  cheese  upside  down,  put  the  follower 
on  the  cheese  and  applv  pressure.  In- 
crease the  pressure  gradually,  so  that  full 
pressure  will  be  on  in  from  eight  to  ten 
hours  after  bandaging.  The  cheese 
should  remain  under  full  pressure  not 
less  than  twenty-four  hours. 

"After  taking  out  of  the  press  keep 
in  an  airy  cellar,  or  a  cool,  dark  room, 
turning  over  once  a  day  and  rubbing  it 
with  salt  each  time  it  is  turned.  The 
amount  of  salt  will  depend  on  the  time 
the  cheese  is  to  be  used.  A  mildly  salted 
cheese  will  be  ready  for  use  in  from  fif- 
teen days  to  three  weeks.  The  rubbing 
with  salt  should  continue  five  or  six  days. 
The  best  temperature  to  cure  cheese  in  is 
between  65  and  70  degrees.  Turn  the 
cheese  once  a  day  for  two  weeks;  every 
other  day  for  two  weeks  and  twice  a  week 
after  that,  rubbing  with  the  palm  of  the 
hand  at  each  turning.  If  much  mould 
appears  on  the  surface  wash  it  with  strong 
brine." 
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Winter  Protection  of  the  Peach. 

^sTiinierous  experiments  in  protecting 
the  peach  against  winter  killing  have 
been  carried  on  at  the  Missouri  Experi- 
ment station  during  the  past  two  years. 
The  result  of  these  trials  are  reported  by 
Prof.  J.  C.  Whitten  in  Bulletin  38  of 
that  station.  The  bulletin  is  illustrated 
with  cuts  showing  the  different  methods 
employed,  and  is  for  free  distribution 
among  the  peach  growers  of  the  Missis- 
sippi valley. 

In  this  latitude,  winter  killing  of  the 
fruit  buds  of  the  peach  is  usually  due  to 
the  unfavorable  effects  of  freezing,  after 
they  have  been  stimulated  into  growth 
by  wai'm  weather  during  winter  or  early 
spring.  It  is  seldom  that  the  tempera- 
ture drops  sufficiently  low  t  injure  dor- 
mant peach  buds.  Peach  fruit  buds  may 
safely  endure  a  temperature  of  ten  or 
twenty  degrees  below  zero,  pro^^ded  they 
mature  well  in  autumn,  are  entirely  dor- 
mant, and  the  cold  comes  on  gradually. 
Zero  weather  may  kill  fruit  buds  that 
have  swollen  during  previous  warm  days, 
or  that  were  not  properly  ripened  in  au- 
tumn. The  early  swelling  and  growth 
of  the  buds  is  due  to  the  warmth  they 
receive  from  the  sun  on  bright  days,  is 
practically  independent  of  root  action, 
and  may  take  place  on  warm,  sunny  days 
in  winter,  while  the  roots  are  frozen  and 
dormant. 

Shading  or  whitening  peach  trees  to 
prevent  their  absorbing  heat  on  sunny 
days,  opposes  growth  of  the  buds,  and 
is  , consequently,  a  protective  measure. 
Whitening  the  twigs  and  buds  by  spray- 
ing them  with  lime  whitewash  is,  on  ac- 
count of  its  cheapness  and  beneficial  ef- 
fects, the  most  promising  method  of 
winter  protection  tried  at  the  station. 
These  whitened  buds  remained  practic- 
ally dormant  until  April,  while  unpro- 
tected buds  swelled  perceptibly  during 
warm  days  late  in  February  and  early  in 
March.  Eighty  per  cent,  of  the  whiten- 
ed buds  passed  through  the  winter  safely, 
while  only  twenty  per  cent,  of  the  un- 
whitened  buds  escaped  winter  killing. 


Whitened  buds  blossomed  three  to  six 
days  later  than  un whitened  ones.  Ther- 
mometers covered  vT.th  material  the 
color  of  the  peach  twigs  registered,  dur- 
ing bright  sunny  weather,  from  ten  to 
over  twenty  degrees  higher  than  ther- 
mometers covered  with  white  material  of 
similar  texture,  thus  indicating  that 
whitened  peach  twigs  might  be  expected 
to  absorb  much  less  heat  than  those  that 
were  not  whitened. 

The  whitewash  used  was  four  parts  of 
water,  one  part  of  skimmed  milk  and 
enough  freshly  slacked  lime  to  make  as 
thick  a  wash  as  could  conveniently  be 
pumped  through  a  Bordeaux  spray  noz- 
zle without  clogging.  This  wash  was 
sprayed  on  the  trees  by  means  of  a  buck- 
et spray  pump.  The  first  application 
was  made  the  last  of  December  and  three 
subsequent  sprayings  were  necessary  to 
keep  the  trees  thoroughly  coated  until 
spring.  The  cost  for  material  and  labor 
is  about  10  cents  per  tree,  when  done  on 
a  small  scale. 

Shading  the  trees  with  canvas  hay 
covers  was  about  as  beneficial  as  whiten- 
ing, but  was  more  expensive. 

^'Baling,"  by  drawing  the  branches 
together  in  a  vertical  bundle  and  cover- 
ing them  Avith  coarse  grass  and  com 
stalks,  protects  the  buds.  Old  trees  with 
stiff  branches  canot  well  be  treated  in 
this  manner  without  injury  to  the 
branches. 

''Layering,"  or  bending  down  the 
trees  in  autumn  and  covering  them  with 
earth,  has  proven  beneficial.  Shading 
the  trees  -with  board  sheds,  enabled  peach 
buds  to  survive  the  winter  uninjured, 
when  eighty  per  cent,  of  unprotected  buds 
were  killed.  Trees  protected  in  this  way 
blossomed  later,  remained  in  bloom  long- 
er, set  more  fruit  in  proportion  to  the 
number  of  apparently  perfect  flowers, 
and  held  their  fruit  better  than  any 
other  trees  on  the  station  grounds.  This 
is  the  most  effective  means  of  winter  pro- 
tection tried  at  the  station,  but  it  is  prob- 
ably too  expensive  for  commercial  or- 
chards. 
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History  of  the  Warfare  of  Science  Witli 
Theology. 

The  publication  of  President  An- 
drew D.  White's  History  of  the  Warfare 
of  Science  with  Theology  in  Christen- 
dom puts  into  the  hands  of  scientific 
readers  a  book  of  the  greatest  import- 
ance. As  a  record  of  the  gradual  emanci- 
pation of  the  human  thought  it  ought  to 
reach  a  larger  audience  than  scientific 
readers  alone;  it  ought  to  come  into  the 
hands  of  those  who  habitually  see  only 
the  theological  side  of  the  questions  dis- 
cussed. 

There  is  a  fairness  and  candor  about 
the  book  which  wins  one  to  the  author's 
view  in  spite  of  his  preconceived  opposi- 
tion to  it.  Dr.  White  handles  theology 
without  gloves,  but  always  speaks  rever- 
entially of  religion.  He  insists  that  the- 
ology or  the  science  of  religion  has  been 
and  is  being  radically  modified  by  physic- 
al science  without  detriment  to  true  re- 
ligion. 

The  author  is  peculiarly  fitted  to  write 
a  history  of  this  struggle,  having  taken 
an  active  part  in  it  during  the  twenty- 
five  years  in  which  it  raged  most  fiercely 
in  this  country. 

It  is  in  the  treatment  of  the  subjects 
discussed  in  the  first  volume  that  the 
author  is  likely  to  meet  the  least  opposi- 
tion to  his  views,  while  those  of  the  sec- 
ond volume  will  be  considered  as  open 
questions  by  the  general  reader  at  least. 
While  not  considered  as  open  questions 
by  the  scientific  world,  the  subjects  of 
several  chapters,  such  as  From  Diabol- 
ism to  Hysteria;  From  Babel  to  Com- 
parative Philology ;  From  Divine  Oracles 
to  Higher  Criticism  show  that  the  gen- 
eral reader  for  whom  the  book  was  in- 
tended and  to  whom  its  simple,  concise 
style  will  appeal,  will  find  questions  upon 
which  he  has  not  fully  made  up  his 
mind. 

These  subjects  are  discussed  not  in  a 
dogmatic  manner^,  but  in  an  historical 
manner;  the  author  shows  how  the  con- 
flicts between  science  and  theology  have 
begun  with  exactly  opposite  points  of 


view.  After  science  has  established  its 
view  then  there  is  an  attempt  bv  the  op- 
position to  compromise,  and  failing  in 
this  and  finding  that  the  point  for  which 
dogmatic  theology  has  striven  is  of  no 
vital  importance  to  religion,  there  is  the 
final  surrender  by  the  leaders  in  religious 
thought. 

The  spirit  of  the  author  may  be  judged 
from  the  following  passage  in  which  he 
speaks  of  the  manner  in  which  the 
Russian  peasants  hew  away  the  ice  bar- 
riers in  the  River  'Ngysl  in  order  that  the 
springtime  sun  may  melt  them  more 
gradually  and  thus  prevent  disastrous 
floods : 

^'My  work  is  like  that  of  the  Russian 
peasants;  I  simply  try  to  aid  in  letting  the 
light  of  historical  truth  into  the  decaying 
mass  of  modern  thought  which  attaches 
the  modern  world  to  mediaeval  concep- 
tions of  Christianity,  and  which  still 
hangs  around  us  as  a  most  serious  barrier 
to  religious  and  moral  advancement,  and 
a  menace  to  the  whole  moral  evolution 
of  society." 


The  Farm  Student's  Review  comes  to 
us  each  month  from  the  School  of  Agri- 
culture of  the  University  of  Minnesota. 
This  paper  is  now  in  the  second  year  of 
its  existence.  It  is  a  16-page  periodical 
and  its  matter  is  partly  of  a  technical 
nature,  the  remainder  consisting  of  news 
items  concerning  the  School  of  Agricul- 
ture. The  general  make-up  of  the  paper 
reflects  credit  upon  the  school. 


Thin§:s  Printed. 

Polyhymnia — A  Collection  of  Quar- 
tets and  Choruses  for  Male  Voices.  Com- 
piled and  arranged  by  John  W.  Tufts, 
author  of  "The  Cecilian  Series  of  Study 
and  Song,"  and  others.  Cloth.  Intro- 
ductory price,  $1.12.  Silver,  Burdett  & 
Company,  Boston,  IsTew  York,  Chicago, 
Philadelphia. 

This  book  has  been  prepared  in  answer 
to  numerous  requests  from  teachers,  edu- 
cators and  directors  who  have  felt  the 
need  of  a  choice  collection  of  part  songs 


THE  AGRICULTURAL  STUDENT. 


61 


especially  adapted  to  male  voices.  It 
contains  an  nnnsually  large  nnmber  of 
the  finest  representative  selections  from 
tlie  works  of  famous  composers,  and  thus 
forms  an  introduction  to  the  best  music- 
al literature  of  the  world.  The  com]:)i- 
ler's  mastery  of  the  subject  in  2:eneral  is 
so  well  known  that  anything  prepared  by 
him  must  command  attention  at  once. 
His  rare  talent  as  a  composer,  his  long 
and  successful  experience  as  a  teacher, 
and  the  deep  interest  which  he  has  al- 
ways felt  in  the  educational  side  of  the 
subject,  combine  to  give  Mr.  Tufts  un- 
usual fitness  and  ability  for  the  prepara- 
tion of  musical  works  for  the  young.  He 
has  a  remarkably  high  conception  of 
music  as  an  art.  and  his  constant  aims 
have  been  to  cultivate  a  fine  musical  taste 
in  young  people  and  to  raise  the  standard 
of  popular  music. 

Polyhymnia  will  be  sure  of  a  cordial 
welcome,  and,  once  seen,  it  will  need  no 
outside  recommendation  to  all  who  ap- 
preciate the  true  and  the  beautiful  in 
music. 


A  Few  Familiar  Flowers.  By  Mar- 
garet Morley.    Boston;  Ginn  &  Co. 

A  valuable  book  for  teachers,  giving 
them  hints  to  make  them  skillful  in  help- 
ing children  look  for  themselves  and  to 
think  for  themselves.  It  is  a  practical 
help  in  understanding  the  functions  and 
uses  of  the  various  parts  of  the  flower 
and  the  relation  of  its  structure  to  its 
uses.  It  causes  us  to  feel  that  the  flower 
is  alive  and  an  individual  like  the  rest 
of  us.  Book  will  be  sent  on  receipt  of 
YO  cents. 


Philosophy  of  Eating.  By  G.  J.  Bel- 
lows.   Boston;  Houghton,  Mifilin  Co. 

A  book  true  to  its  title,  covering  the 
principles  of  nutrition,  nutriment  in  food 
and  how  it  is  used  in  the  body.  It  is 
a  most  practical  handbook  on  the  econ- 
omy of  food  in  its  relation  to  health. 

The  aim  of  the  book  is  to  go  right  into 
the  home,  and  the  kitchen,  to  b?  read  by 
every  member  of    the    family.  The 


author  realizes  the  importance  of  such 
a  work,  because  of  the  great  efforts  be- 
ing used  in  the  animal  world  to  cover  the 
principles  of  their  feedina'.  And  are 
not  the  principles  of  htiman  eating  and 
human  life  more  important^ 


The  Boston  Cooking  School  Cook 
Book.  By  Fannie  Merrill  Farmer. 
Boston;  Little,  Brown  &  Co. 

A  valuable  book  jtist  ntiblished  and 
at  the  same  time  immediately  tised  in  all 
the  leading  cooking  schools  of  America. 
It  is  a  compilation  of  tried  and  tested  re- 
ceipts as  Avell  as  a  careful  study  of  the 
principles  of  diet.  When  we  better  un- 
derstand these  principles  we  will  better 
appreciate  the  fact  that  mankind  eats  to 
live ;  and  to  lie  able  to  do  the  best  mental 
and  physical  work  the  diet  should  be 
made  of  the  best  food  hi  the  best  way. 
Miss  Farmer's  work  tells  what  is  the  best, 
and  how  to  prerare  it.  It  simplifies  the 
underlying  principles  of  all  cooking,  that 
it  mav  be  a  guide  to  the  inexperienced. 


Insect  Life.  By  Prof.  L.  H.  Corn- 
stock.    Xew  York;  D.  Appleton  &  Co. 

Among  the  recent  additions  to  scien- 
tific literatttre  is  a  book  entitled  ^'Insect 
Life,"  by  Professor  J.  H.  Comstock,  of 
Cornell  University.  The  work  is  de- 
signed for  a  textbook  to  be  used  in  pub- 
lic schools.  The  desirability  for  a 
work  of  this  kind  has  been  realized  for  a 
long  time,  and  is  becoming  more  and 
more  apparent  with  each  successive  year. 

The  book  is  pleasingly  illustrated  with 
numerous  enaTavings  by  Mrs.  Comstock, 
whose  ability  for  such  work  is  most  high- 
ly appreciated. 

Several  chapters  on  classification  and 
collecting,  mounting  and  preserving  in- 
sects compose  a  lar^e  part  of  the  work. 
Besides  one  chapter  on  ^^Pond  Life,"  one 
on  ^^Book  Life,"  one  on  ^^Orchard  Life,'^ 
and  one  each  on  ^Torest  Life"  and 
'^Poadside  Life,"  ad  T  greatly  tc  its  value 
and  poptilarity.  This  addition  to  liter- 
ature, by  such  competent  authors,  will 
be  a  great  favorite. 


The  Most  Complete  Railway  Train  of  This  Progressive  Age. 


pERSONS  who  travel  on  The  Pennsylvania  Limited  have  an  opportunity  to 
see  to  what  extent  genius  and  skill  have  developed  railway  transportation 
facilities.  The  character  and  comforts  of  this  famous  train  represent  the  highest 
standard  of  excellence  attained  in  the  art  of  car  construction.  The  combination 
Parlor,  Smoking  and  Library  Cars,  the  Dining  Cars,  Drawing-room  Sleeping 
Cars,  Compartment  Sleeping  Cars,  and  the  Observation  Car  make  this  the  most 
complete  railway  train  of  the  age.  No  journey  could  be  more  comfortable,  ex- 
hilarating and  delightful . 


The  panorama  of  American  scenery,  especially  in  Pennsylvania,  viewed  from 
the  canopied  and  brass-railed  piazza  of  the  observation  car,  is  unequaled  in  the 
railway  world.  The  dash  through  the  now  traditional  Conemaugh  Valley,  with 
the  phoenix-like  new  Johnson,  the  crossing  of  the  airy  Alleghenies,  the  rounding 
of  the  famous  Horse  Shoe  Curve,  the  romantic  grandeur  of  the  Blue  Juniata,  the 
the  rich  pastorial  scenes  along  the  Susquehanna  River,  are  cardinal  points  of  in- 
terest. The  Observation  Car  on  The  Pennsylvania  Limited  is  the  only  one 
running  to  New  York. 


It  IS  practically  a  metropolitan  club  on  wheels,  comprising  the  dolce  far 
niente  smoker,  buffet,  and  library,  equipped  with  plush,  leather  and  willow 
loungers,  corner  chiffoniers  supplied  with  embossed  stationery,  card  sections, 
barber  shop,  and  bath,  all  done  in  mahogany  and  gold  relief  and  damask  drap- 
eries. Electric  buttons  at  every  elbow,  and  ubiquitous  attendants  emphasize  the 
club-like  conveniences. 


The  schedule  of  The  Pennsylvania  Limited  is  aiK^ther  noteworthy  element 
of  the  effort  to  cater  to  the  pleasure  of  patrons.  The  train  leaves  Chicago  at 
5 :30  p.  M.  Drawing  Room  Sleeping  Car  connections  leave  St.  Louis  at  1 :00  p.  m., 
Louisville  4:00  p.  m.,  Indianapolis  7:20  p.  m.,  Cincinnati  8:00  p.  m.,  Dayton  9:56 
p.  M.,  Columbus  12:20  night.  Sleeping  Car  connections  also  run  from  Toledo  at 
9:00  p.  M.,  Cleveland  at  11 :10  p.  m.  All  concentrate  at  Pittsburgh,  from  which 
point  the  journey  is  by  day  through  the  interesting  industrial  sections  of  Western 
Pennsylvania,  over  the  romantic  Allegheny  Mountains,  and  through  the  agricul- 
tural paradise  of  Eastern  Pennsylvania.  Harrisburgh  is  reached  at  1:85  p.  m., 
Philadelphia  at  4:17  p.  m..  New  York  at  6:30  p.  m.,  Baltimore  4:15  p.  m.,  and 
Washington  at  5:82  p.  m.  Westbound,  The  Limited  leaves  New  York  at  10:00' 
A.  M.,  Philadelphia  at  12:20  noon,  Washington  10:50  a.  m.,  Baltimore  12:00 
noon,  Harrisburgh  8:00  p.  m.,  Pittsburgh  8:80  p.  m.  Chicago  is  reached  at  9:00 
A.  M.,  Columbus  2:20  a.  m.,  Cincinnati  6:45  a.  m.,  Dayton  4:55  a.  m.,  Indian- 
apolis 8:00  A.  M.,  Louisville  11:40  a.  m.,  St.  Louis  at  8:15  p.  m.,  Cleveland  4:30 
a.  m  ,  Toledo  8:30  a.  m.    The  service  is  daily  in  both  directions. 


A  MINE  OF  INFORMATION  is 

THE  PEOPLE'S  CYCLOPEDIA  of 


A  Wonderful 
Work  with  a 
Wonderful  Scope,  at  a 
Wonderfully  Low  Price. 


UNIVERSAL  KNOWLEDGE 


THE  ENTIRE  SET 
Delivered  upon 
Payment  of  .  . 


$2.00 


Six  Large  Super=Royal  Octavo  Volumes, 

size  8^  X  11  inches,  Cloth,  Full  Library 
Leather,  Half  Morocco. 

Sixty  Thousand  Topics,  covering  the  whole 
range  of  human  knowledge  from  Adam 
to  Klondike. 

Three  Thousand  Five  Hundred  Illustra= 
tions,  showing  all  the  fine  points  which 
words  cannot  explain. 
Three  Hundred  Maps  and  Charts,  com- 
prising a  complete  indexed  Atlas  of  the 
globe. 

A  Biographical  Dictionary,  a  Dictionary  of  Teciinical 
Terms,  a  Gazetteer  of  the  United  States,  Statistics  of 
Presidential  Elections,  State  and  Territorial  Elections, 

Religious  Summaries,  Statistics  of  the  Population  of  the  world,  and  a  veritable  Mine  of  other  infor- 
mation on  thousands  of  subjects  of  universal  interest  and  importance. 

EVERY  VOLUME  MECHANICALLY  PERFECT. 

The  People's  Cyclopedia  of  Universal  Knowledge. 

Edited  by  W.  H.  De  PUY,  A,  M.,  D.  D.,  LL.D., 

Assisted  ty  a  corps  of  the  most  distinguished  American  Educators  and  Encj-clopedists  who  were 
ever  brought  together  in  the  production  of  any  one  publication. 

INDORSED  BY  THE  HIGHEST  AUTHORITIES. 
Bishop  J.  H.  VINCENT  :— It  stands  read^-  to  answer  anj-body  almost  any  question  that  may  be  asked. 

The  People's  is  the  Cyclopedia  for  the  people. 
Ex-Governor  HOADLY  of  Ohio :— I  have  two  editions  of  the  Britannica,  but  after  careful  examination  I 

have  purchased  the  People's  Cyclopedia,  and  cordially  recommend  it  to  others  as  concise, 

modern,  convenient  and  reliable.     I  am  greatly  pleased  with  it. 
More  testimonials  from  world-fam..ous  educators,  scholars,  clergj-men  and  public  men  than  any  other 

work  ever  published. 

THE  PRESENT  EDITION  IS  BOTH 


ENLARGED 


AXD- 


REDUCED 


In  that  it  contains  hundreds  of  articles  on 
new  subjects  not  treated  in  any  other 
Cyclopedia,  such  as  "The  X-Ray,"  "Argon," 
"Horseless  Carriages,"  "The  Atlanta  Ex- 
position," "  Color  Photography,"  etc. 


In  that  it  is  here  offered  for  about  half  the 
price  formerly  charged. 

Anyone,  by  prompt  action,  may  now 
own  this  great  work  by  availing  himself 
of 


OUR  PROPOSITION  : 

Fill  out  and  sign  the  order  blank  below,  mail  it  to  us,  together  with  $2.00,  and  a  full  set  of 
The  People's  Cyclopedia  in  six  volumes  will  be  sent  to  you  at  once. 

If  the  Cloth  binding  is  ordered  you  can  send  us  the  balance  in  seven  monthly  installments  of 
equal  amounts. 

If  Full  I,ibrary  I,eather,  balance  in 
nine  payments. 

If  Half  Morocco,   balance  in  nine 
payments  of  equal  amounts. 

We  recommend  the  Half  Morocco, 
which  is  not  only  xery  handsome  but  vers- 
durable,  and  will  cost  but  two  more  paj-- 
ments  than  the  cloth. 

If  not  as  represented  the  books  may 
be  returned  within  ten  days  and  3'our 
money  will  be  promptly  refunded. 

Our  confidence  that  the  books  will 
be  cheerfully  paid  for  is  shown  by  our 
willingness  to  send  the  entire  set  on  a 
payment  of  $2.00.  Yv'e  also  feel  that  you 
will  thoroughly  appreciate  this  superb 
new  work  and  speak  favorably  of  it  to 
others.  In  filling  out  the  order  we  mu.st 
ask  you  to  give  us  the  name  of  some  well 
known  person  of  your  acquaintance  as  a 
reference.  As  a  guarantee  of  our  re- 
sponsibility we  refer  you  to  any  bank,  as 
they  all  use  Bradstreet's  or  Dun's  com- 
mercial reports. 


J.  S.  BARCUS  COMPANY,  109-111  Fifth  Ave.,  New  York. 

Herewith  S2.00.  Please  send  me  i  set  of  The 
People's  Cyclopedia  in  .six  volumes,  bound  in  (Cloth, 
total  priced  $16.00).  (Full  I^eather  I^ibrary,  total 
price,  S20.00).  (Half  Russia,  total  price,  S20.00).  I 
agree  to  pay  balance  in  regular  monthlv  install- 
ments of  $2. CO  each.  Title  to  the  books  herein  de- 
scribed does  not  pass  until  payment  has  been  made 
in  full.  8 


p.  O.  Address 


Nearest  Express  Office. 


When  j-ou  .select  style  of  binding 
two  with  pen  or  XDencil. 


.strike  ouc  the  other 


ADVERTISEMENTS. 


COLUMBUS   UNION  STATION. 

PENNSYLVANIfl  LINES. 


Trains  Run  by  Central  Time. 

Ticket  Offices  at  Station  and  330  North  High  St., 
Corner  of  Naghten. 
*Daily.    IDaily,  except  Sunday. 

Prom  Columbus  to  Leave.  Arrive. 

Dayton  &  Cincinnati    *2 :30  am  !9:55  am 

Richmond  &  Ind   *2:30  am  *11:20  am 

St.  Louis  &  Ind   *2:30  am  *12:05  am 

Indianapolis  &  St.  L   *2 :30  am  *11:40  am 

Marion  &  Logansport    *7 :15  am  !3:45  pm 

Xenia  &  Cincinnati    *7:15  am  *7:55  pm 

Dayton  &  Richmond    *7:15  am  *7:55  pm 

Indianapolis  &  St.  L   *7:15  am  *7:55  pm 

Peoria  &  Chicago    *7:15am  *7:55  pm 

Pittsburg  ,&  N.  Y.  Ex   *8:00  am  *7:25  pm 

Dayton  &  Cincinnati    !8:45am  *5:55  pm 

Piqua  &  Indianapolis   !8:45  am  !3:45  pm 

Philadelphia  &  N.  Y   *ll:3o  am  *2:25  pm 

Baltimore  &  Wash   *ll:35am  *2:25  pm 

Pittsburg  &  Wheeling  ....  *11:35  am  *2:25  pm 

Newark  &  Zanesville    *ll:35am  *2:25  pm 

Urbana  &  Indianapolis    *1:45  pm  *11 :20  am 

Dayton  &  Cincinnati    *2 :35  pm  *11 :20  am 

Piqua  &  Richmond   *3:00  pm  *11:20  am 

Indianapolis  «&  St.  Louis....  *3:00pm  *11:20  am 

Dayton  &  Cincinnati    *4:15  pm  *12:05  am 

Coshocton  &  Dennison    !4:00pm  !8:20  am 

Newark  &  Zanesville    !4:00  pm  !8:20  am 

Log'ansport  &  Chi.  Ex   *8:30  pm  *7:15  am 

Philadelphia  &  N.  Y   *8:15  pm  *7:00  am 

Baltimore  &  Wash   *8:15  pm  *7:00  am 

Pittsburg  &  Harrisburg  ... .  *8:15  pm  *7:00  am 

Philadelphia  &  New  York..  *12:20  am  *2:20  am 

Baltimore  &  Wash   *12:20am  *2:20  am 

Pittsburg  &  East    *2:25  am  *2:20am 


BETWEEN 

COLUMBUS, 
AKRON  AND 
CLEVELAND. 


SCHEDULE  IN  EFFECT  JULY  5,  1897. 


Cleveland  Special  P*n  30  am    P*2  25  pm 

Cleveland  Night  Ex   t*l2  35  am     t*2  15  am 

Akron  &  Cleveland  Lo.  Ex   6  00  am       7  45  pm 

Mt.  v.,  Millersb'g  &  Orrville  Acc.      3  30  pm       9  45  am 
*  Daily.    P  Parlor  Car.    $  Sleeping  Car  attached. 


Only    line    runnings    Pullman    Vestibule  Sleepers 
between 

COLUMBUS  and  CLEVELAND. 

Dleg-ant  Parlor  Cars  on  Day  Trains. 

LOCAL  SLEEPER  TO  CLEVELAND  can   be  occupied  at 
9  P.  M. 

Car  Stands   at   West   Entrance   of  Union 
Depot. 


This  is  the  Line  for  all  Points  East. 


City  Ticket  Office,  83  North  High  St. 

Tki^Kphone;  503. 


Chas.  E.  Winterringer, 
Passenger  Agent. 

COLUMBUS,  O. 


C.  F.  Daly, 

Gen'l  Pass.  Agt. 

CLEVELAND,  O. 


SCRV.&T.RVi 


4 -TRAINS  DAILY— 4 


BETWEEN. 


I  Columbus  and  Toledo  I 

PARLOR  CARS  on  Day  Trains,  h 
^       Pullman  Palace  Sleeping  Cars  - 


on  Night  Trains. 
THE  SHORT  LINE  BETWEEN 

TOLELO,  COLUMBUS,  -:- 
WASHINGTON,  BALTIMORE 

With  THROUGH  SLEEPERS  Every 
Day  in  tlie  Year. 


Solid  Trains  to  ATHENS,  JACKSON,  MIDDLE- 
PORT,  GALLIPOLIS  and  POMEROY. 


W.  H.  FISHER,  G.  P.  A., 
COLUMBUS,  O, 


AMERICAN 

Cream  Separator. 

Price, 


99 


Unequaled 
for  the 
Average 
Dairy. 

Larg-er  Sizes  if 
desired.  Send  for 
descriptive  cata- 
lo§:ue  


flmericn  Seprator  60., 

Bainbridge, 
Box  1030.  New  York. 


ADVERTISEMENTS. 


IN  THE 

MEN'S 

M  Leatks,  CZAR 
Good  Workmanship 


SHOE  'house 

33  N.HIGH  ST. 


!i3  SHOE.     SHOE  ^HOUSE 


Own  Your  Own  Scales 

Weigh  all  the  stock,  produce  and  supplies  you 
buy  or  sell  and  save  money ;  weigh  for  your 
neighbors  and  make 
money.  Write  for  prices, 
testimonials,  and  list  of 
uses.  We  sell  direct 
from  maker  to  buyer. 

The  Howe  Scale  Co.,  Cincinnati,  O. 

Howe  Scales  were  purcliased  lor  the  use  of  the  Agricultural  Department  of  the  OMo  State  University. 


From  27  to  60  Inches. 
From  7  to  1  I  Cables. 


BUILD  YOUR  FENCE  CHEAP, 
too  RODS  PER  DAY. 


iiouu{i — Mich.. 

CYCLONE  FENCE  is  built  on 
scientific  principles;  the  combinatio  n 
of  t/ie  cables  reverts  at  regular  in- 
tervals on  our  crimped  picket  ana 
furnishes  the  aaequate  compensation 
for  contraction  and  expansion,  and 
when  we  add  qualities  of  the  greatest 
possib  e  str  ength  and  rigidity  that  can 
be  produced  by  the  combination  of 
wires  and  give  you  a  m:re  attractive 
fence  in  appearance,  is  it  surprising 
that  we  find  it  easy  to  do  business  ? 

Elkhorn,  Wis.,  July  28th,  1897, 
Cyclone  Fence  Co.,  Holly,  Mich.: 

Dear  Sirs :  I  have  been  putting  up  quite  a 
quantity  of  your  fence  and  have  tested  it  tuorough- 
ly,  and  I  consider  it  the  best  fence  for  all  kinds  of 
stock  that  I  have  ever  seen,  and  I  have  examined 
a  great  many  different  makes  as  I  have  to  use  a 
great  deal  on  a  farm  of  500  acres  devoted  to  stock 
raising,  mostly  Percheron  horses.  Resp'y, 

H.  A.  BRIGGS. 
Importer  and  Breeder  of  Percheron  Horses. 


THE  BEST  WAGON 

For  Every  Variety  of  Use  is  the 

"BROWN"  WAGON 


AND  THESE  ARE  THE  REASONS  WHY: 

The  "BROWN"'  principles  increases  its  strength, 

durability  and  neat  appearance. 
We  use  Double  Sliders  for  the  co'ipling  pole. 
The  Tongue  Chains  have  Coil  Springs  in  them— 

makes  them  easy  on  the  horse's  neck. 
Seat  Hooks  locate  themselves — can't  get  out  of 
lace,  can't  slip.    Hot  Oil-boiled  Wneels— tlres 

can't  come  off. 
Machine  Boxed  Wheels— must  be  true. 
Machine  Fit  Skeins — better  than  can  be  done  by 

hand . 

Have  Extension  Shoe  Skein  which  fully  protects 
axle-used  only  on  THE  "BROWN-  WAGONS. 

Branch  Chains  to  tongue  chains  —  can't  whip 
horse's  legs. 

Besides  all  this  it  is  stamped  "BROWN,"  which 

is  a  guarantee  of  excellence  and  superiority. 
All  about  styles  and  sizes  in  free  circulars. 

Bmm,  CO,,  '  ZANEKOHIO, 


»IIIII^IIIII'%IIIII^III!I^^MM'^|||||^|||||^|||||« 


Cbe  Baker  m  Gallery  *  *  *  * 

Has  just  received  the  Grand  Prize  of  the  German  Photographers'  Asso- 
ciation*   This  is  the  gfrandest  prize  ever  awarded  an  American  photo§:rapher. 

^  SPECIAL  RATES  TO  STUDENTS. 


ADVBRTISEMENTIS. 


WHAT  WE  WON. 

OHIO  STATE  FAIR. 

2d  on  Aged  Bull.    Aaggie  Beauty's  2d  Statesman. 

1st  on  two-year-old  bull.    Netherland  Clothilde  Pasha. 

1st  and  2d  on  yearling-  bulls.  1st  on  lotalena  Fairmont  Statesman  ;  2d  Hilton  Maid  2ds 
"Statesman. 

2d  on  bull  calf.  Oxide. 
2d  on  aged  cow.  Vasaline. 

1st  and  2d  on  two-year-old  cows.    1st,  Miss  Sharp  ;  2d,  Mary  Hilton. 
1st  and  2d  on  yearling  heifers.    1st,  Ginger  ;  2d,  Calico  Margaret. 
1st  and  2d  on  calves.    1st,  Often  Repeated  ;  2d,  Inspiration. 
Sweepstakes  we  won  1st  on  graded  herd. 
Sweepstakes  we  won  1st  on  young-  herd. 
Sweepstakes  we  won  1st  on  get  of  bull. 

In  Grand  Sweepstakes  we  won  silver  cup  for  best  dairy  herd,  open  to  all  breeds,  with  Netherland 
Clothilde  Pasha,  Vasaline,  Ruby  Belle,  Buckeye  Girl  3d,  and  Annual.  Also  won  champion  honors 
for  best  dairy  cow  with  Vasaline. 

AT  MICHIGAN  STATE  FAIR. 

We  won  empty  honors.  Had  no  competition,  so  got  ten  1st  premiums.  But  we  won  1st  and  2d 
prizes  for  cow  making  most  butter  fat  in  48  hours.  We  won  first  with  Annual,  with  3.08  pounds  fat, 
and  2d  with  Vasaline,  with  2.94  pounds  fat  in  48  hours,  which  was  a  very  creditable  showing,  heat, 
dry  feed,  and  worry  by  visitors. 

Catalogue  of  this  herd  on  application. 

W.  B.  Smith  &  Son, 

2488  West  Broad  Street.  COLUMBUS,  OHIO. 


DUUlVEl  I  L  Combined  Grain  and  Fertilizer  UnlLL. 


Positive 

Force 

Feed. 


Grain 
Feed. 


Cone 
Gear. 


Change  of 
Speed 
Device. 


p.  P.  MAST  &  CO. 


No.  42  Canal  St. 


SPRINGFIELD,  0. 
AND  PHILADELPHIA,  PA. 


Steel 

or  Wood 

Wheels. 


Non-Corrosive 
Glass 
Disc. 


Fertilizer 
Feed. 


SEND 
FOR 
CIRCULAR. 


PROSPERITY  AND  SEPARATORS 


Don't  forget  that  you  have  been  promising  yourself  and  family  that 
Cream  Separator  just  as  soon  as  you  had  a  little  money  in  sight  and  things 
looked  brighter.  They  look  brighter  for  the  farmer  now  than  for  ten  years 
past.  Don't  put  off  so  wise  and  safe  a  purchase  a  day  longer — yoQ  can  make 
it  now  and  there  could  be  no  better  time.  Put  it  in  to-day  and  it  begins  sav- 
ing money  for  you  to-morrow.  It  will  save  and  make  money  faster  in  propor- 
tion to  its  cost  than  any  other  investment  you  ever  made. 


i ^* e» # i» i» i» # 


Now  that  the  time  has  come  don't  make  the  mistake  of  trying  to  save  a 
little  by  buying  an  imitating  second  or  third  class  machine  which  is  "cheap" 
on  paper  and  in  first  cost  only.  Get  the  best  and  hence  the  cheapest  in  that  it 
will  save  you  most  and  serve  you  longest.  If  you  are  in  doubt  in  any  way. 
try  and  see  for  yourself.  Send  for  new  "  Baby  "  or  Dairy  catalogue  No,  357, 
and  any  desired  particulars. 


LThe  De  Laval  Separator  Co., 


WESTERN  OFFICES  : 

RANDOLPH  A,  CANAL  STS., 
CHICAGO. 


gbnsral  ofpicss  : 
74  CORTLANDT  street, 
NEW  YORK, 


l)e  wDo  studies  tbe  merits 

of  the  Celebrated 
■  ^^AULTMAN-TAYLOR^-' 

^^^^^       THRESHERS,  ^  ^ 
m  CLOVER  HULLERS  and 

FARM  ENGINES  ^ 


(Util  buy  no  otber. 

#  --^^  

V  „  Catalogues  FREE  upon  application. 


Cfte  Best 
Is 

tbe  (Cheapest. 


loe  Huitman  &  Tagior  UlacHiDerg  Co., 

MANSFIELD,  OHIO,  U.  S.  A. 


FATTENED 

MUMANtivLmSnwiSWK. 


Cargest  Boiler 

OlorRs 
in  tbe  Country. 


